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In Jets, too, there are 36 places where Pesco 
PRECISION Equipment gives Positive Performance 


Positive performance has always been a “must” for aircraft equipment. 
It’s a major reason why Pesco precision fuel and hydraulic products 
have long been standard equipment on reciprocating engine planes. 

Today, the jet plane, with its higher speeds and consequently 
greatly increased fuel pressure and capacity requirements, has placed 
even more emphasis on positive performance. 

To meet these new conditions, Pesco has developed for jet planes 
such vital equipment as the high-pressure fuel pump .. . the pump 
that is really two pumps in one so that if the main pump fails, another 
pump automatically goes into operation to keep fuel flowing con- 
tinuously. So important was this development, that America’s leading 
builders of jet engines have standardized exclusively on this Pesco 
high-pressure fuel pump. 

Altogether, there are 17 Pesco products that can be used in 36 
places, on jet planes. They are listed at the right. 

Working hand in hand with the aircraft manufacturer’s own engi- 
neers, Pesco has kept constant pace with aviation’s rapid advances. 
It is experience and “know-how” that can be of real help to you. Take 
advantage of it. 


*On reciprocating engine planes there are also 36 
places where Pesco precision equipment is used. 


wn = 


KEY TO PESCO EQUIPMENT 


. Fuel Booster Pumps (6) 
. High-pressure Fuel Pumps—Engine-driven (4) 


. Vacuum Pumps (2) 


Oil Separators (2) 


. Suction Relief Valves (2) 
. Pressure Relief Valves (2) 
. Electric Motors for Cabin Ventilators (2) 


. Landing Gear Operation: 


a. Engine-driven Hydraulic Pump System 
b. Electric Motor-driven Hydraulic Packages 
c. Electric Motor Actuators 


. Electric Motors for Cabin Heaters (2) 

. Motors for Blowers to Remove Wing Gases (2) 
. Windshield Defroster Blower Motor (1) 

. Engine-driven Hydraulic Pumps (2) 

. Motor-driven Emergency Hydraulic Pump (1) 

. Motor-driven Surface Booster Pump (1) 

. Hydraulic Flow Equalizer (1) 

. Hydraulic Pressure Reducing Valve (1) 


. Hydraulic Pressure Relief Valves (2) 
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Cross-Wind landing wheels caster 
through 15° arc on either side, 
permitting ship to weathervane 
automatically into relative wind 
as wheels roll directly down the 


runway. 


Now approved for DC=3’s—The Goodyear CA0SSWW Landing Wheel 


No longer are DC-3’s 

restricted to the use of 
multi-strip airports. Today, they 
can operate successfully in and out 
of single-strip fields, regardless of 
wind direction, thanks to the 
Goodyear Cross-Wind landing 


wheels. This amazing 


Goodyear, Aviation Products Division. “<i 
Akron 16, Ohio or Los Angeles 54, 


California. 


device, developed for 

the CAA by Goodyear engi- 

neers, is now approved for DC-3’s. 

See what new fields of business 

the new Goodyear Cross-Wind 
landing wheels will open up for 
your fleet. Write for com- y 4 
plete information, to: 


ME 
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MORE AIRCRAFT LAND ON GOODYEAR 


TIRES THAN ON ANY OTHER KIND 
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Wyman-Gordon—specialists in the vital forgings of the internal 
combustion engine since its inception—is today the largest producer 
of crankshafts for the automotive industry and of all types of forg- 
ings for the aircraft industry. 


Be it crankshafts and other vital forgings for the piston type engines 


or turbine wheels and impellers for turbo jets—there is no substitute 


for Wyman-Gordon experience. 


Standard of the Vudusiry for More Than Sixty Years 


WYMAN- GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS. - ee DETROIT, MICHIGAN 
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PROVED 
PERFORMANCE 


With a total of more than 100,000 hours of 
actual flight time in their log book, Allison air- 
craft turbine engines have proved themselves 

with dependable performance under many 
varying conditions of service and of weather. 
Now operating 300 hours before overhaul, 

Allison J33 jet engines offer more useful service 
in the air with less lost time on the 
ground for service and repair. 


Air Power is Peace Power 
* * * 


Other Allison-powered airplanes» 
Republic F-84 Thunderjet 
North American Fury 
Northrop YB-49 Flying Wing 
Grumman F9F-3 Panther 
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IAS. News 


A Record of People 


of Juterest ta Justitute Members 


Hafstad to Speak on Atom 
at Annual Summer Meeting 


First Summer Program to Be Held in Western Headquarters 


Building, Los Angeles, July 21; 


Atomic Energy Speech by 


Dr. L. Hafstad at Annual Diener, July 22; Bane and 


Chanute Awards to Be Made; 


17 Papers Schedislad: fee 


Technical Sessions. 


BIG EVENT of the 1949 Annual Summer Meeting is that it will be held for the 
first time in the new Western Headquarters Building in Los Angeles, the event 
for which so many have toiled so long and which has no precedent in this country 


among professional societies. This 
new building, together with the San 
Diego Section structure, provides the 
facilities consonant with the extensive 
aeronautical activity and I.A.S. mem- 
bership found in Southern Califor- 
nia. 

> Dedication Ceremonies—W i t h 
building donors, Past-Presidents of 
the Institute, and local Section offi- 
cers present on the platform, the Los 
Angeles headquarters will have a 
dedication ceremony on the Audi- 
torium stage at 11:30 a.m., -July 21, 
following the Morning Technical Ses- 
sion. A brief dedicatory address will 
be given by I.A.S. President William 
A. M. Burden. 

The ceremony will precede a buffet 
luncheon served in the foyer, with a 
small formal luncheon in the Lecture 
Room for dedication ceremony par- 
ticipants. 

On July 23, a special field trip has 
been arranged for members to par- 
ticipate in the dedication of the San 
Diego Section’s beautiful building on 
Harbor Drive. 
> Dinner at Ambassador—At 7:30 
on the evening of July 22, the Annual 
Summer Meeting Dinner will be held 
atthe Ambassador. Principal speaker 
of the evening is to be Dr. L. Hafstad, 
Director of the Division of Reactor 
Development, U.S. Atomic Energy 
Commission. Although Dr. Haf- 


stad’s topic had not been announced 
as we went to press, it is not expected 
he will stray far afield from his pro- 
fessional interest. 

A special event of the Dinner will 
be the presentation of the Bane and 
Chanute Awards by President Bur- 


den. 
> Papers Scheduled—Registration 
for the Morning Technical Session 


July 21 at Western Headquarters, 
7660 Beverly Blvd., Los Angeles, will 
be promptly at 8:30 a.m. 

Sessions and papers scheduled are 
as follows: 


July 21, Structures, 9:00 a.m. 

@ “Integrally Stiffened Structures,’’ Paul 
Sandorff, Research Engineer, and George 
Papen, Group Engineer, Production De- 
sign, Lockheed Aircraft Corporation. 

e ‘Analysis and Design of Stiffened Shear 
Webs,”’ Paul Denke, Structures Analyst, 
Douglas Aircraft Company, Inc. 

@ “Gust Criteria for Airplane Design,” 
E. A. Rossman, Stress Engineer, Lock- 
heed Aircraft. 


(Building Dedication Ceremony, 
11:30 a.m.) 


Aerodynamics, 2:00 p.m. 

e@ “Effects of Conventional Control Sur- 
faces on Supersonic Airfoil Character- 
istics,’ Michael Pindzola, Research Engi- 
neer, United Aircraft Corporation. 
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Summer Meeting Host: Los 
Section Chairman Joe Barfoot will be host 
at first Summer Meeting in new Western 
Headquarters Building. 


Angeles 


e@ “Theoretical Lateral Stability Deriva- 
tives on Wings,’’ Arthur L. Jones, Ames 
Aeronautical Laboratory, N.A.C.A. 

e@ “Predictions of Supersonic Aircraft 
Performance,’’ Harold Luskin, Aerody- 
namics Research Engineer, Douglas Air- 
craft. 


Guided Missiles (Closed Session), 
8:00 p.m. 
“Exterior Ballistics of Rockets,” A. L. 
Bennett, U.S. Naval Ordnance Test Sta- 
tion, Inyokern. 

(Continued on page 10) 


National Meetings 
Calendar 


July 8 Joint 1.A.S.-S.S.A. 
Meeting, Elmira, 
N.Y. 

July 21-22 Annual Summer 
Meeting, Los 
Angeles 


For details see page 89 
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Perse 
Meeting 


The 236 people who registered for the Sixt! 
Annual Personal Aircraft Meeting at Wichit: 
heard some interesting pros and cons on the past 
present, and future of the personal airplane from a 
group of experts. Widespread interest in this sub 
ject at the moment is indicated by the propor 
tionately large percentage of out-of-towners who 
attended the 2-day show. 
> Static Display of Airplanes—vVisitors wer« 
treated to a well-organized, on-the-line display of 
current light planes during the afternoon pre 
ceding the dinner. With the latest Aeronca, 
Beech, Cessna, Ercoupe, Luscombe, Mooney, 
Navion, Piper, Rawdon, and Swift models avail 
able for inspection, the engineering-minded had a 
field day crawling over airplanes and comparing 
notes. Much credit for arranging this show is due 
to the program committee of the Wichita Section 
and the participating manufacturers. 
> Dinner and Luncheon Addresses—Dr. C. C 
Furnas, Director of the Cornell Aeronautical 
Laboratory, was guest speaker at the dinner, 
April 29. His subject, ‘‘Research for Aircraft 
Safety,’ was augmented by a motion picture 
taken at Cornell and showing some of the test 
work carried on at the laboratory. 


Top to bottom: (1) S. Paul Johnston, 1.A.S. Director, acts 
as Toastmaster at the Dinner Meeting in the Ballroom of 
the Hotel Allis, April 29; (2) Walter Beech (left), 
President of Beech Aijircraft Corporation, is an attentive 
listener as Dr. C. C. Furnas delivers the Dinner Address; 
(3) Dinner guests are treated to a 22-min. sound-movie 
film, taken at Cornell Aeronautical Laboratory, in con- 
junction with Dr. Furnas’ talk; (4) head table at the 
Luncheon Meeting on April 30 includes Kenneth Razak, 
Fred Weick, Elton Rowley, Duane Wallace, and S. Paul 
Johnston; (5) Duane Wallace presents his address on 
“The Outlook for Personal Airplanes.” 
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The “Outlook for Personal Airplanes’’ was 
given as a luncheon address by Duane Wallace, 
President of Cessna Aircraft Corporation, on April 
30. 

Both speeches, by Dr. Furnas and Mr. Wallace, 
will appear as full-length articles in the July RE- 
VIEW. 
>» Technical Sessions—Six papers were presented 
at the morning and afternoon sessions held on 
Saturday, April 30, at the Hotel Allis. An 
article by Kenneth Razak, covering this important 
phase of the meetings, will be found on page 26. 
The papers given by E. W. Norris and J. W. 
Massey are also published in full in this issue. 
Preprints of Marvin Greenwood’s paper are avail- 
able through the I.A.S. Preprint Dept. Several 
other papers presented at the meeting will be 
published in later issues of the REVIEw. 
> Wichita Section—While this annual get- 
together on personal aircraft is a national meeting 
sponsored by I.A.S. headquarters in New York, 
the credit for its success this year remains in 
Wichita. Much time, thought, and effort were 
put into it by the officers and committees of the 

(Continued on page 10) 


Visitors attending the display of personal aircraft at 
Wichita Municipal Airport include (top to bottom): 
(1) Hugh DeHaven, Director, Crash Injury Research, 
Cornell University Medical College, and Dr. C. C. 
Furnas, Director, Cornell Aeronautical Laboratory, Inc.; 
(2) Al Mooney, Vice-President and Chief Engineer, 
Mooney Aircraft, Inc., with (3) one of his single-place 
airplanes; (4) Welman A. Shrader, Director of Publica- 
tions, S. Paul Johnston, Director, and Robert R. Dexter, 
Secretary, from New York headquarters of the I.A.S.; 
(5) Scott Rethorst, Scientific Consultant, U.S.A.F., An- 
drews Field, and Prof. Kenneth Razak, Head, Aeronau- 
tical Engineering Departmenf, University of Wichita, 
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8 AERONAUTICAL EN 


YGINEERING 


Proposed Letter Symbols For 
Aeronautical Sciences 


New List is Issued by the American Standards Association, 
Prepared with Collaboration of N.A.C.A. and I.A.5S. 


A PAMPHLET, entitled Letter Symbols for Aeronautics and 


Aerodynamics, is now 


available and in circulation for comment and criticism, as a proposed American 
Standard. This is the first issuance of A.S.A. material on aeronautical symbols 


since 1930, when the first and only such 
standard was released. The original 
standard was rendered obsolete by rapid 
technical developments, and there has 
thus been a virtual absence of standard 
recommendations for aeronautics for 
almost 20 years. 

The new pamphlet is in the nature of a 
status report by Subcommittee No. 7 of 
Sectional Committee Z10 of the Ameri- 
can Standards Association, a body pro- 
viding systematic means for the estab- 
lishment of American Standards. To 
do this, the Association brings together 
manufacturers, distributors, consumers, 
technical specialists, and others directly 
concerned; ascertains whether a pre- 
ponderance of these interests desires a 
national standard on the subject; and 
provides for the organization of a 
balanced so-called sectional committee 
consisting of official representatives of 
the bodies directly interested to work out 
the standard. When the sectional com- 
mittee has reached substantial agree- 
ment with regard to the provisions of 
the proposed standard, so that the 
Association is definitely assured that the 
standard represents a truly national 
consensus, the A.S.A. approves it as an 
“American Standard.” Sectional Com- 
mittee Z10 has responsibilities in con- 
nection with Letter Symbols and Ab- 


sialitiiene for Science and Engineering, 
and its membership includes official rep- 
resentation by substantially all the 
well-known professional engineering and 
scientific societies. In addition to Sub- 
committee No. 7 for aeronautics, there 
are twelve other subcommittees ap- 
pointed by Sectional Committee Z10, 
and these other subcommittees have 
evolved or are now developing stand- 
ards for mathematics, hydraulics, me- 
chanics of solid bodies, structural anal- 
ysis, heat and thermodynamics, pho- 


tometry, electrical and magnetic 
quantities, radio, physics, chemical 
engineering, meteorology, and abbre- 
viations. 


Subcommittee No. 7 was reconsti- 
tuted in June, 1947 with substantially 
its present membership (see subhead- 
ing “Subcommittee Members’), and 
work has proceeded with the collabora- 
tion of the Institute and of the National 
Advisory Committee for Aeronautics. 
The subcommittee held three formal 
meetings preparatory to submitting ma- 
terial to the Sectional Committee. Ma- 
terial for the present pamphlet was 
approved by the Sectional Committee 
at its October, 1948, meeting, for circu- 
lation as a Proposed Standard, for a 
trial period of approximately 8 months. 


REVIEW—JUNE, 


1949 


Large-scale Government-sponsored 
war and postwar aeronautical research 
relating to aircraft and to guided mis. 
siles, coupled with a lack of up-to-date 
standards, has forced the widespread 
and confusing use of many individually 
devised systems of letter symbols of 
limited scope. Subcommittee No. 7, 
as reconstituted, has thus been under 
some sense of urgency to produce a use 
ful and generally acceptable aeronautical 
standard as far as letter symbols are 
concerned. 

In attacking the problem of finding 
generally acceptable letter symbols that 
might even be generally acceptable 
among its membership, the subcom- 
mittee collected, duplicated, and dis- 
tributed among its membership some 
35 papers and lists relating to aeronau- 
tical letter symbols. Thus, before the 
first formal meeting, all subcommittee 
members were aware of the extent of the 
confusion then existing. 

At the first meeting, it was decided 
that the first concern of the subcom- 
mittee should be substantially only 
letter symbols for primary concepts, 
These have been called principal letter 
symbols, and the present pamphlet deals 
primarily with such symbols. Sub- 
scripts and superscripts were viewed as 
relating to secondary concepts, and, in 
order to simplify the task of obtaining 
agreement, it was agreed to defer sub- 
stantially all matters relating to sub- 
scripts and superscripts. 

Also at the first meeting, there were 
tentatively considered all the principal 
letter symbols that could be found in the 
distributed papers and lists. The ten- 
tatively approved material formed the 
basis for discussion at two succeeding 
meetings, and, in the fall of 1948, the 
subcommittee submitted its recom- 
mendations to the Sectional Committee 


(Continued on page 10) 


Also Appears 


Symbol Concept Dimensions in Z10 Publication Remarks 
a (Ic) Velocity of sound LT-1 | Use c (Ic) for alternate 
A (cap) Area, cross-sectional [2 Z10.2, Z10.4, Z10.12 | Use S (cap) for surface or 
| projected area 
A (cap) Aspect ratio Dimensionless | SeeAR(cap, written together) 
for alternate 
R (cap, Aspect ratio, alternate for Dimensionless 
written 
together) 
5 (Ic) Span L Used in Z10.3 for Breadth 
b (Ic) Blade width (propellers) L 
ce (Ic) Chord, of an airfoil L 
c (Ic) veer of sound, alternate | LT-1 Z10.12 
or 
ce (Ic) Coefficient, alternate for; Dimensionless 
section coefficient 
Cy (Ic) Specific heat, at constant L2T-26-1 Z10.4, Z10.12 
pressure 
c, (Ie) Specific heat, at constant L2T-29-1 Z10.4, Z10.12 
volume 
C (cap) Coefficient Dimensionless Z10.2 See K (cap) for factor which 
; may have dimensions 
C (cap) Concentration Dimensionless Z10.4 
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NEWS 


Review Survey Results Reveal 
Great Reader-Interest 


Wealth of Suggestions Topped by Request for More 


Technical Articles 


of Practical Interest, 


Increase in 


Aviation News, Aeronautical Reviews, and Briefs; Returns 
Show Readers Almost Evenly Divided Between Those 
Satisfied and Those Suggesting Improvements. 


HE MORE THAN 2,200 out of 6,242 readers of the AERONAUTICAL ENGINEERING 
REVIEW to whom Readership Survey forms were sent last summer and who took 
the trouble to fill out the questionnaires, have provided the editors with a wealth of 


stimulating suggestions for the im- 
provement of the magazine. Our only 
regret is that a limited budget lays a 
restraining hand on a desire to take 
advantage of most of them and that 
the magazine’s policy (as promulgated 
by the I.A.S. Council) precludes our 
using certain of the remainder. 


» Articles Wanted—The most popu- 
lar section in the REvIEw is that con- 
taining the feature articles (as shown 
in the table), with the scales tipping 
definitely in favor of the practical 
engineering type, with less mathe- 
matics and more detail. 


“Save the ‘long-haired’ theoretical 
articles for the JOURNAL,” was the 
reiterated comment, ‘‘and give us 
more of new designs, articles on pro- 
duction, air transport operations and 
maintenance, and general interest 
features.’’ And, while each specialist 
naturally wanted to see more articles 
in his particular field, the predominant 
note was sounded for articles providing 
a broader picture of what was going on 
in the industry. 


The request for an increase in gen- 
eral aviation news, which was the 
second major suggestion, is beyond 
the scope of the REvIEw, except as it 
may be found in individual and Cor- 
porate Member News. However, as 
our Corporate Members comprise 
the major part of the industry in this 
country and in Canada, it is the edi- 
tors’ hope that the continued expan- 
sion of this feature will suffice. 


Another popular department in the 
magazine is the Aeronautical Re- 
views, for which nearly 25 per cent of 
the readers who returned the ques- 
tionnaires expressed a first preference. 
The editors are continually trying to 
improve this service to the readers 
and will attempt, whenever the physi- 
cal make-up of the magazine permits, 
to accede to the request to arrange 
them conveniently for clipping and 
filing. The publication of the AERO- 
NAUTICAL ENGINEERING INDEX each 


year, however, reproduces and in- 
dexes all Reviews, Briefs, and Books 
carried during the year by the REVIEW 
in one handy volume. 

> Misconception—A number of our 


tion not only as to the purpose of the 
REVIEW but of its “cost” to them. 
Some believe that if they were not 
‘forced’”’ to take the Review, the 
dues could be correspondingly re- 
duced. One even expressed the view 
that he had to “pay for the REvieEw 
in order to get the JOURNAL.” 

However, the fact of the matter is 
that the magazine goes to the member 
at no extra cost. If we did not have 
the Review, the dues would remain 
the same for two reasons: (1) The 
magazine, by virtue of the advertising 
carried, pays its own way and (2) if 
not the REvIEw, a newsletter or other 
form would have to be adopted by the 
Institute to keep members informed of 
its activities and events. The cost 
of such other media might be reflected 
in even higher, rather than lower, 
dues. 

The JOURNAL OF THE AERONAUTI- 
CAL SCIENCES may, of course, be sub- 
scribed to whether or not one is a 


readers apparently have a misconcep- member of the Institute, although the 


Readership Survey Statistics 


Total Questionnaires Mailed 6,242 
Total Questionnaires Returned 2,254 
Per Cent Returned 36.1 


(1) General 


(a) Doyouread the Aeronautical Engineering Review? 
Thoroughly 665 29.51% 


Spottily 1,569 69.60 

Not at all 13 0.58 

Nocomment 7 0.31 
Total 2,254 100.00% 

(b) Do you retain the Review for future reference? 
Yes 1,494 66.28% 
No 569 25.24 
Company library does 15 0.67 
Some or clippings 77 3.42 
No comment 99 4.39 

Total 2,254 100.00% 


(2) Review Sections 
(a) What departments of the Review interest you the most? 


—lst Choice— —2nd Choice— —3rd Choice— 


I.A.S. News 341 15.13% 334 14.82% 388 17.21% 
Feature articles 1,085 45.92 486 21.56 254 11.27 
1.A.S. Briefs 67 2.97 319 14.15 380 16.86 
Aeronautical Reviews 545 24.17 596 26.44 344 15.26 
Books 27 1.20 176 7.81 346 15.35 
Editorial 20 0.89 115 5.10 228 10.11 
Personnel ads rf 0.31 5 0.22 + 0.18 
No comment or spoiled 212 9.41 223 9.90 310 13.76 

Total 2,254 100.00% 2,254 100.00% 2,254 100.00% 

(3) Remarks 


(a) Is the Review sufficiently broad in scope and subject matter to maintain 
your interest? 


Yes 1,765 or 78.31% 

No 362 16.06 

Nocomment 127 5.63 
Total 2.254 100.00% 
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rate for nonmembers is over twice as 
high. 

> Valuable Ideas—The results of this 
first survey of its readers’ opinions of 
the Review have been not only ex- 
tremely gratifying in the size of the 
response but in the quality of the 
constructive suggestions that have 
been set down on paper by people to 
whom time is not a matter to be lightly 
regarded. 

While 51.55 per cent of the question- 
naires offered suggested improvements 
to the magazine, 48.45 either ex- 
pressed satisfaction with it as it stood 
or offered no comment. 

The editors will work toward the 
incorporation in the magazine of as 
many of the valuable recommenda- 
tions made by the readers as it is 
feasible within the limitations im- 
posed. 


Annual Summer 
Meeting 


(Continued from page 5) 


@ Paper on rocket research, by North 
American Aerophysics Laboratory. 

@ “Development of the Two-Step 
Rocket,’’ by research engineers of General 
Electric Company, Douglas Aircraft, and 
the Cal Tech Jet Propulsion Labora- 
tory. 


July 22, Design, 9:00 a.m. 

e “Jet Aircraft Starter Development,” 

Homer Wood, Project Engineer, AiRe- 

search Manufacturing Corporation. 

@ ‘Design and Development of the Lock- 

heed P2V Airplane,” J. B. Wassall, Chief 

Production Development Engineer, Lock- 

heed Aircraft. 

e@ “Investigation of Lateral Dynamic Sta- 

bility in the XB-47 Airplane,” Roland J. 

White, Boeing Airplane Company. 
(Buffet Luncheon, 12:00 m.) 


Air Navigation, 2:00 p.m. 


® “The Development of a Course Line 
Computer for the Air Navigation System,”’ 
jointly by Chester Watts and Mr. Gross, 
Radio Development Division, C.A.A. 

@ ‘“‘Some Operational Aspects of Distance 
Measuring Equipment in the Transitional 
Navigation System,’’ J. Wesley Leas, 
Air Navigation Development Board, 
C.A.A. 

@ ‘“‘Air-Line Operating Experiences with 
the Instrument Landing System,” E. A. 
Post, Superintendent, Navigational Aids, 
United Air Lines. 

@ “The Operation of the VHF Omni 
Range in the Transition System,”’ Francis 
Moseley, Collins Radio Company. 


Host at the Annual Summer Meet- 
ing will be Section Chairman Joe 
Barfoot, Associate Fellow and 
Strength & Tests Supervisor, Doug- 
las Aircraft. 
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Personal Aircraft 
Meeting Spot-Shots 


(Continued from page 7 


Wichita Section. To them goes the 
vote of thanks from all who were 
privileged to attend. 

One feature of the program, entirely 
unrehearsed and unscheduled, was the 
series of tornadoes they had through- 
out Kansas and Oklahoma on the 
afternoon the sessions ended. We 
have been assured by the Weather 
Bureau, however, that the full blame 
for these disturbances cannot be at- 
tributed to any single paper or dis- 
cussion presented at the Personal Air- 
craft Meeting. 


Letter Symbols for 
Aeronautical Sciences 


(Continued from page 8) 


in substantially the form of the present 
pamphlet. 

In the present proposed standard, 
there are two listings of the same sym- 
bols and quantities in order to facilitate 
use of the standard. The first listing 
is alphabetical by symbol, and the 
second appears in an appendix and is 
alphabetical by concept. The first list- 
ing comprises five columns, but only the 
first two of these columns (namely, the 
Symbol column and the Concept col- 
umn) of this first listing constitute the 
proposed standard; all other columns 
and listings are merely to facilitate use 
of the standard. In the third column 
of the first listing, illustrative dimensions 
are given, but these dimensions are not 
a part of the proposed standard. In the 
fourth column, the extent of agreement 
with current American Standards is 
indicated, and this agreement is sub- 
stantial. In the fifth column are certain 
remarks, including some definitions, but 
these form no part of the proposed 
standard. 

Since issuance of the proposed Stand- 
ard, Subcommittee No. 7 has held its 
fourth formal meeting. At this meet- 
ing, certain corrections and improve- 
ments were agreed upon with regard to 
the symbols for primary concepts, and, 
among other changes, it was agreed to 
change the title of the pamphlet to read, 
more appropriately,- Letter Symbols for 
Aero nautical Sciences. For the most 
part, attention at the meeting was de- 
voted to symbols for secondary concepts 
(e.g., subscripts and superscripts) for 
application to the principal symbols of 
the present proposed standard. Sub- 
stantial tentative agreement was reached 
at this recent meeting, and a detailed re- 
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port of the area of agreement will sooy 
be circulated among the membership oj 
the subcommittee for more considered 
comment and criticism. It is planned 
to hold another meeting for more final 
agreement on the subscripts and super. 
scripts, and it is hoped that general 
subcommittee agreement can be reached 
in time to seek Sectional Committe 
approval this fall. 

As indicated above, the present pro. 
posed standard is being published for 
trial and study for a period of approxi- 
mately 8 months. This period will ex. 
pire in September, 1949. Meanwhile, 
suggestions and comments will be wel- 
comed for the guidance of the Sectional 
Committee and of its Subcommittee 
(No. 7). These comments and criti. 
cisms, as well as any requests for copies 
of the pamphlet, should be sent to the 
Secretary of the Sectional Committee 


on Letter Symbols and Abbreviations § 


for Science and Engineering, Z10, 
American Standards Association, Inc, 
70 E. 45th St., New York 17, N.Y. 


Subcommittee Members 


Members of the subcommittee are: 
Prof. Thomas F. Ball, Applied Physics 
Laboratory, The Johns Hopkins Uni- 
versity, Chairman; R. C. Hopgood, 
Room 1811, 420 Lexington Ave., Secre- 
tary; Dr. J. V. Charyk, Department 
of Aeronautical Engineering, Princeton 
University; Prof. W. M. Coates, Naval 
Post Graduate School; Capt. W. S. 
Diehl, U.S.N., Bureau of Aeronautics, 
Navy Department; Dr. H. L. Dryden, 
Director of Aeronautical Research, 
N.A.C.A.; Prof. Donnell W. Dutton, 
Director, Daniel Guggenheim School of 
Aeronautics, Georgia School of Tech- 
nology; G. R. Gaillard, Standardization 
Coordinator, C.A.A., Department of 
Commerce; Dr. Maurice A. Garbell, 
President, Maurice A. Garbell, Inc., 
Aeronautical Consultants; Prof. New- 
man A. Hall, Mechanical Engineering 
Department, University of Minnesota; 
Dr. Alexander Klemin, Aeronautical 
Consultant; Prof. C. T. G. Looney, 
Civil Engineering Department, Yale 
University; Dr. Clark B. Millikan, Act- 
ing Director, Guggenheim Aeronautical 
Laboratory, California Institute of 
Technology; J. R. Moore, Aerophysics 
Laboratory, North American Aviation, 
Inc.; Frederick T. Morse, Department 
of Mechanical Engineering, University 
of Virginia; R. Hosmer Norris, Project 
Hermes, General Electric Company; 
Dr. Felix Saunders, Goodyear Aircraft 
Corporation; George V. Schliestett, 
Head of Fluid Mechanics Branch, 
Office of Naval Research, Navy Depart- 
ment; Dr. G. L. Shue, Naval Ordnance 
Laboratory; Dr. Harold K. Skramstad, 
National Bureau of Standards; and 
John M. Wuerth, Aerophysics Labora- 
tory, North American Aviation, Inc. 
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Hiller 360 Commercial Type 
First in Cross-Country Hop 


Landing in the den of New York’s 
financial lions in mid-April, I.A.S. 
Member Stanley Hiller, 24-year-old 
designer and builder of the Hiller 360, 
first commercial-type helicopter to 
complete a coast-to-coast flight, 
stepped out at the Wall Street Skyport 
in the shadow of brokerage houses that 
had refused to invest in his unique de- 
sign. 
> 5,200-Mile Flight—In back of him 
was not only a 5,200-mile transcon- 
tinental flight but, perhaps more im- 
portant, some $2,500,000 raised in 
California for the development of his 
helicopter. 

The young President of United 
Helicopters, Inc., began his tour across 
the country on January 24 to demon- 
strate the utility and dependability of 
rotary-wing aircraft for commercial, 
agricultural, and industrial use. Ina 
leisurely fashion, accompanied by 
Henry L. McIntyre, Secretary-Treas- 
urer of the company, and E. L. Nic- 
ponski, service engineer, Hiller visited 
more than 25 cities, making dozens of 
exhibition flights at each stop. More 
than 1,500 passengers, including oil 
men and crop dusters, made flights 
during the tour. 

With a cruising speed of only 76 
m.p.h., he explained that the model 
in its present stage of development is 
not the ideal for transcontinental 
travel. So inherent is the stability 
of the 360, however, that it can be 
flown hands-off, he added. 


>» Official Greeting—The inventor 
and his companions received the offi- 
cial greetings of New York City in the 
persons of Deputy Major John J. Ben- 
nett, G. Joseph Minetti, Commissioner 
of Marine and Aviation, and Ken 
Behr, Skyport Director. 

Later, Hiller demonstrated the 360 
at the Westchester Country Club 
near Rye, N.Y., for the benefit of the 
press and from there went to the West- 
chester County Airport for a 2 weeks’ 
showing. 


Vaughan Retires 
from Curtiss-Wright 


Guy W. Vaughan, President of Cur- 
tiss-Wright Corporation from 1934 
until December, 1948, when he was 
elected Chairman of the Board, de- 
clined to be renominated as a Director 
at the company’s 20th annual meeting 
of stockholders held in Wilmington, 
Del., last April 20. 

Declaring it had been his intention 
since the end of World War II to ‘“‘re- 
linquish active management of the 
business’ in order to turn over the 
responsibilities of chief executive to a 
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SPAN OF FLIGHT 
Curtiss-Wright Corporation’s recent aviation exhibit featured the Span of Flight chart. 


R. W. 
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Young (right), Vice-President—Engineering, Wright Aeronautical Corporation, 


shows chart, covering 46 years since the first flight in 1903, to W. C. Jordan, President of 


Curtiss-Wright. 


younger man, Mr. Vaughan, an I.A.S. 
Associate Member and veteran of 
more than 28 years in the aviation 
industry, said that during the period in 
which it had been his privilege to 
head the company, Curtiss-Wright 
had grown from a firm having three 
plants and employing some 8,000 
people to one having 19 plants with 
185,000 employees. 

At the meeting, stockholders ap- 
proved a plan to call for tenders of 
common stock of the Corporation, in 
the amount of $4,202,152 at the low- 
est price offered but not to exceed 
$11 per share. Plan is to become ef- 
fective during this year at a time and 
under conditions to be determined by 
the Board of Directors. 


Cornell Aeronautical Laboratory 
to Promote Education, Research 


Establishment of the Cornell Aero- 
nautical Laboratory Research Asso- 
ciates to enlist aeronautical and allied 
firms in a program to promote educa- 
tion and research in aviation has been 
announced by the Cornell Aeronau- 
tical Laboratory, Inc., at Buffalo. 
> Permanent Participants—The six 
companies that originally gave Cor- 
nell University a working fund of 
$675,000 for the Laboratory and the 
Curtiss-Wright Corporation, which 
presented the $4,500,000 Laboratory 
to Cornell, have been named _ per- 


Jordan has since resigned as President. 


manent participants in the program in 
recognition of their contributions. 

Dr. T. P. Wright, I.A.S. Honorary 
Fellow, who is Vice-President for Re- 
search at Cornell University and 
President of the Aeronautical Labora- 
tory, said membership in the Asso- 
ciate Program will permit participat- 
ing firms or individuals to name a 
continuing fellowship or a stipulated 
annual amount of exploratory re- 
search that will be supported by the 
Laboratory. 

“The project will enable the Lab- 
oratory to implement a twofold pro- 
gram of developing new knowledge 
through research and of training engi- 
neers and scientists for significant roles 
in industry,’ Dr. Wright declared. 
For each Associate, he said, the Lab- 
oratory would support a continuing 
fellowship for a graduate student in 
science or engineering at the Cornell 
campus in Ithaca. Fellowship would 
carry a stipend of $1,200 plus tuition 
fees for the academic year and would 
be renewable for a particular individ- 
ual for a second and third year, de- 
pending on progress toward the de- 
gree sought. 

The fellowship, Dr. Wright ex- 
plained, would be named for the Asso- 
ciate firm that could designate the 
general field_of thesis research inves- 
tigation to be followed. Or, in place 
of the fellowship program, the Asso- 
ciate may choose to have the Labora- 
tory support exploratory research in 
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Silicone) 


100% more pull per unit size 


We're dependent upon mechanical muscles in 
the form of solenoids activated by automatic 
or finger-tip control. But there's a limit to the 
amount of work even mechanical muscles can 
do. That limit is set by restrictions on size or 
weight and by the heat stability of the insu- 
lating materials used in winding the coil. 


PHOTO COURTESY B/W CONTROLLER CORPORATION 


Silicone insulated ‘Hi-Power'’ small space sole- 
noids operate continuously in either 25 cycle 
N10 to 220 volt or 60 cycle 110 to 550 volt service. 


Use of heat-stable Silicone Insulation has 
enabled engineers at B/W Controller Corpo- 
ration of Birmingham, Michigan, to give you 
almost twice as much power without increasing 
the size or weight of their small space solenoids. 
For example, the new B/W “Hi-Power” solenoid 
has a push or pull of 32 pounds at 100% 
voltage compared with 17-18 pounds for a 
comparable Class “A” solenoid. 


This increase in power per unit size is made 
possible by the exceptional heat stability of 
Dow Corning Silicone Insulation. This new class 
of electrical insulation gives long and con- 
tinuous service at temperatures in the range of 
200-260° C. “Hi-Power” solenoids operate 
continuously in 25 cycle 110 or 220 volts as well 
as in 60 cycle service up to 550 volts. DC 
Silicone Insulation also assures efficient op- 
eration in spite of high ambient temperatures. 


And Dow Corning Silicone electrical insulation 
gives you more power per pound in other 
kinds of electrical equipment including motors, 
transformers, and generators. For more infor- 
mation, call our nearest branch office or write 
for our new collection of case histories on 
Silicone Insulati phlet No. G7S2. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta ¢ Chicago Cleveland Dallas 
New York © Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 
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the name of the company in the gen- 
eral field to be agreed upon by the 
Laboratory and the firm. 

> Hold Quarterly Conferences—The 
Aeronautical Laboratory will hold 
quarterly research conferences with 
the Associates, said Dr. Wright, in 
which results, methods, organization, 
and management will be discussed. 
The Laboratory will inform the Asso- 
ciates of technical progress of internal 
research projects and will look to the 
Associates for suggestions on the pro- 
gram. 

The charter members of the Asso- 
ciates program already have indi- 
cated their participation in the plan 
as follows: 


Republic Aviation Corporation, fel- 
lowship in the study of Electrical 
Engineering; Fairchild Engine & Air- 
plane Corporation, Grumman Air- 
craft Engineering Corporation, and 
Curtiss-Wright Corporation, fellow- 
ships in the study of Aeronautical 
Engineering; Bell Aircraft Corpora- 
tion, United Aircraft Corporation, and 
Avco Manufacturing Corporation, ex- 
ploratory research in fields to be 
agreed upon later. 

The program is opened to an addi- 
tional ten aviation and allied firms 
who may join as Associates, with ap- 
proval of Board of Directors, in con- 
sideration of qualifying gifts of $50,000 
to the Laboratory. 


Steel Products Engineering 
New I|.A.S. Member 


Latest I.A.S. Corporate Member is 
The Steel Products Engineering Com- 
pany, Springfield, Ohio, which has 
played a vital role in aircraft engi- 
neering, development, and research. 
> Parts Designer—Many aircraft 
parts have originated on the drawing 
boards of Steel Products engineers. 
Other parts and assemblies have been 
completed to customers’ drawings and 
specifications. 

A partial list of parts manufactured 
includes propeller hubs, parts, and 
assemblies; propeller balancing and 
checking equipment; aircraft gears 
and gear assembly units; parts for 
landing gear struts; and armament 
equipment, bomb racks, 
shackles, sight mounts, hoists, re- 
lease switches, receptacles, gun chang- 
ers, and gun mounts. In addition, 
manufactured parts include fuel tank 
filler caps and adapter assemblies. 
> Testing Lab—The testing labora 
tory has been used extensively for 
aircraft engine design, testing, and 
development. Aircraft-engine test 
models have been built by Steel Prod- 
ucts. 

Steel Products maintains a large 
staff of experienced engineers. Pro- 


such as 
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duction work is checked for precision 
and accuracy after each operation and 
after final assembly. The company 
has enjoyed close cooperation with 


the material divisions of the Army§ 


and Navy air forces since 1917 


Gifts to the Institute Collections 


John P. V. Heinmuller continued his 
previous generous gifts with an album 
of transatlantic and historical air-mail 
covers; Lindbergh photographs; clip- 
pings and air-mail covers; photo- 
graphs and descriptions of the Andrée 
polar expedition and the Amundson- 
Maud expedition, including four orig- 
inal air-mail covers of the Andrée 
expedition; and a silver cup awarded 
to Amelia Earhart by the City of 
Medford, Mass. W. A. M. Burden 
sent 50 books and over 200 early 
photographs. Crash Injury Research 
of the Cornell University Medical 
College, through the courtesy of 
Hugh De Haven, sent a number of 
aeromedical reports and fire-protec- 
tion bulletins. A complete file of its 
aviation bulletins was received from 
the National Fire Protection Associa- 
tion through the courtesy of George 
H. Tyron, III. 


A collection of several hundred 
mounted clippings on explorers and 
fliers was received from Mrs. Walter 
Weinbock of New York. Erik Hildes, 
Heim gave a copy of Den Nordiska 
Poolen  Luftfard— Férsdkring 
(Stockholm, 1944). Reports of the 
Cornell Aeronautical Laboratory were 
received from that organization 
through the courtesy of Miss Elma T. 
Evans. A number of foreign aero- 
nautical journals was received from 
the United Aircraft Corporation 
through the courtesy of Robert C. 
Sale. Declassified N.A.C.A. reports 
were received from the Republic Avi- 
ation Corporation through the cour- 
tesy of Mrs. George Burrell. Doctoral 
dissertations were received from the 
Massachusetts Institute of Technol- 
ogy through the courtesy of Frederick 
H. Greene, Jr. 


Additional gifts were received from 
the Air University Libraries; John 
Ashly of Chelsea, Mass.; Australia 
Council for Scientific and Industrial 
Research; Canadian National Re- 
search Council; Crowell-Collier Pub- 
lishing Company; De Havilland Pro- 
pellers, Ltd.; Fairchild Camera and 
Instrument Corporation; The Mead 
Corporation; National Air Council; 
National Inventors Council; U.S. Air 
Navigation Development Board; 
Civil Aeronautics Administration; 
Civil Aeronautics Board; and the 
House and Senate document rooms. 
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PROGRESS IN LOS ANGELES BUILDING 
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Workmen unload steel girders for construction of new Los Angeles I.A.S. Building, now rapidly nearing completion at Beverley Blvd. and 


Stanley St. 
the RE VIEW. 


The John Rogers Collection 


The technical library of the late 
John Rogers has been presented to 
ILA.S. by Mrs. John’ Rogers, 
through the Philadelphia Section. 
Commander Paul J. Burr is Chairman 
of the Section, and J. Albert Roy 
is Secretary, succeeding Mr. Rogers in 
that capacity. Besides his activity 
in I.A.S., Mr. Rogers was for many 
years a teacher of aviation mechanics 
and was active in industry as an engi- 
neer specializing in the heat-treat- 
ment, machining, and other processes 
for aircraft parts manufacture. He 
was in touch with a wide circle of 
friends and former students, and his 
advice was as likely to be sought by a 
friend flying for a missionary in 
Africa or a former student flying gold 
from the Klondike as by a shop re- 
quiring data on the machining of spe- 
cial parts. 

The John Rogers collection, con- 
sists of books, manuals, and periodi- 
cals, published principally during the 
last 10 years, covering metallurgy, 
management, mathematics and me- 
chanics, meteorology, navigation, and 
radio, as well as materials, production 
processes, maintenance, aerodynamics, 
stress analysis, engines, and instru- 
ments. 

It isa most useful addition to the 
I.A.S. collections. (An obituary of 
Mr. Rogers was published in the 


AERONAUTICAL ENGINEERING RE- 

VIEW, February, 1949, page 11). 
1L.A.S. Newslines 

> Lockheed Engineer . . . Andrew 


A. Andrake, I.A.S. Associate Fellow, 
is with Lockheed Aircraft as Produc- 
tion Design Engineer, a post he has 
held since January 1. 


> “Casual’’ Discussion Three 
aircraft makers have begun ‘‘casual”’ 
discussions with air lines regarding the 
development of a jet transport, ac- 
cording to Ralph S. Damon, I.A.S. 
Fellow and President of T.W.A. 
Emphasizing that the discussions 
were not beyond the ‘‘casual’’ stage, 
Damon said they were predicated on 
expected development of fuel-weight 
economies in jet power-plant use. 
Until this is accomplished, jets are 
wholly impractical for air-line use, he 
declared. Mr. Damon has been named 
a Director of Veeder-Root, Inc., Hart- 
ford, Conn. 


> Supervisor William Duke, 
Associate Fellow, has been appointed 
Assistant Director of Cornell Aero- 
nautical Laboratory, Inc. Formerly 
head of Aerodynamics Department, 
Mr. Duke is now charged with super- 
vising the technical programs of all 
departments of the Laboratory. 


> NewA.I.A. President . . . Election 
of Adm. DeWitt C. Ramsey, retiring 
Commander-in-Chief, Pacific Fleet, as 
President of Aircraft Industries As- 
sociation was announced by Oliver 
P. Echols, current A.I.A. President. 
Echols, a Fellow, who is Chairman of 
the Board, Northrop Aircraft, Inc., 
has continued as President pending 
election of asuccessor. Ramsey takes 
over formally on July 1. Meanwhile, 
General Echols has changed his address 
to Northrop Field. 


> On Medal Board Charles 
Froesch, Eastern Air Lines’ Chief 
Engineer and an I.A.S. Fellow, has 
been appointed an S.A.E. representa- 
tive on the Daniel Guggenheim Medal 
Board of Award. 


> New Deputy Chief . . . Navy has 
named Rear Adm. T. C. Lonnquest 
Deputy Chief of Bureau of Aeronau- 


View, taken April 4 by Northrop Aircraft photographer, is from approximately same position as that shown in March issue of 


tics for Research & Development, re- 
placing Rear Adm. Thomas S. Combs. 
Admiral Lonnquest is an I.A.S. Hon- 
orary Member. 
> Optimistic Outlook . . . Financial 
position of domestic air lines should 
be ‘‘materially improved” by the year 
end, according to Joseph J. O’Connell, 
Jr., C.A.B. Chairman and I.A:S. 
Honorary Member. 
> Guggenheim Lab Head. . . Named 
to succeed Dr. Th. von Karman as 
Director of Guggenheim Aeronautical 
Laboratory, California Institute of 
Technology, and Chairman, Jet Pro- 
pulsion Laboratory Board, Dr. Clark 
B. Millikan, Honorary Fellow, is con- 
tinuing as Director of the Cooperative 
Wind Tunnel operated by Cal Tech 
. Dr. Millikan received Medal for 
Merit last March 21 from W. Stuart 
Symington, Secretary of Air Force, 
who also presented Medal to Dr. 
Robert A. Millikan, Clark’s father, for 
civilian wartime service. 


> Named by Scientists . . . F. W. 
Reichelderfer, an I.A.S. Fellow, and 
Chief of the U.S. Weather Bureau, has 
been elected Vice-President of the 
American Geophysical Union to fill 
unexpired term of Harold U. Sverdrup, 
noted oceanographer who resigned to 
return to Norway to live. 


> Third Aircraft Survey . . . Civil 
Aeronautics Administration sent out 
16,000 cards to aircraft owners asking 
how they used their planes in 1948, 
Administrator Del Rentzel, Honorary 
Member, said. Survey, third of its 
kind on an annual basis since 1946, was 
designed to show type and amount of 
use of civil aircraft throughout coun- 
try, exclusive of planes operated by 
C.A.A. and scheduled air carriers. 
Standard questionnaire is sent every 
sixth aircraft owner in U.S., is similar 
to previous surveys, but requests addi- 
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DESIGNED TO COMPLY WITH... 
AN-M-10c 
AAF-41251 

TN -TSESE -1 


Nas! 


* 


VERSATILITY... 


right angle take off permits lo- 
cation in tight spots and corners 
for compact design. 

DESIGN IMPROVEMENTS: 


© Radio Noise Filter built in 
© Reduced weight 


© Optional Position Transmitter— 


1—General Electric D.C. Selsyn 3 
wire Type 8TJ9 for use where ac- 
curacy independent of voltage 
fluctuations is desired 


2—Potentiometer for use with volt- 
meter indicator or for “bridge” 
circuit control 


© “Center” or Intermediate Position 
Switch. 


® Integral Instruction Plates for ad- 
justment of Limit Switches and 
Transmitter 


WRITE FOR LATEST 
LITERATURE! 


ACCESSORIES CORPORATION 


25 MONTGOMERY STREET 
HILLSIDE 5, NEW JERSEY 
Sales Representatives 
JAMES L. ADAMS & CO. 
LOS ANGELES 6, CAL. 

W. N. WRIGHT ¢ DALLAS, TEXAS 


tional gen on radio and stall-warning 
devices in aircraft. 

> University Dean Associate 
Fellow Kenneth F. Tupper, formerly 
Director, Engineering Division, Aero- 
nautical Engineering Project, National 
Research Council, Canada, has been 
appointed Dean, Faculty of Applied 
Science & Engineering, University of 
Toronto, Toronto, Ontario. 

> Aerojet Advisor . . . Dr. Th. von 
Karman, Honorary Fellow, has as- 
sumed chairmanship of Aerojet Engi- 
neering Corporation’s newly created 
Technical Advisory Board. Composed 
of Dr. Fritz Zwicky, renowned rocket 
expert; Dr. Clark Millikan; and Dr. 
Hsue-Shen Tsien, recently appointed 
Robert H. Goddard Professor of Daniel 
and Florence Guggenheim Jet Pro- 
pulsion Center at Cal Tech, Advisory 
Board, under Dr. von K4rman’s direc- 
tion, is responsible for overall tech- 
nical planning of Aerojet. 


Necrology 


Christopher N. H. Lock 


Associate Fellow Christopher N. H. 
Lock died March 27 following a short 
illness in England. He was Senior 
Principal Scientific Officer in the 
Aerodynamics Division, National 
Physical Laboratory, at Teddington, 
Middlesex, and was one of the out 
standing Great 
Britain. 

A Fellow of the Royal Aeronautical 
Society, Mr. Lock was educated at 
Gonville and Caius College, Cam- 
bridge, England, receiving a B.A. in 
mathematics in 1917, and his M.A. 
in 1922. He was born in Cambridge 
on December 21, 1894. 

He had been doing research in aero 
dynamics since 1920 at the National 
Physical Laboratory, Teddington, and 
was the author of numerous papers 
and articles. His analyses of air 
craft propellers are perhaps best 
known in this country, although he 
also was distinguished for his re 
searches in ballistics and high-speed 
flight problems. 

He had been in charge of the work 
in the High Speed Laboratory, Aero- 
dynamics Division of N.P.L. since 
1937, where he was engaged in prob- 
lem’ of high-speed flow and in the de- 
sign of high-speed wind tunnels. 

Besides his membership in the I.A.S. 
and R.Ae.S., he was a Member of the 
Physical Society of London, the Lon- 
don Mathematical Society, and a 
Fellow of the Cambridge Philosophi- 
cal Society. 
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LORD 


DYNAFOCAL 


MARTIN 202 
With Pratt & Whitney R-2800 A & B Series 
Engines use MR-36; Pratt & Whitney R-2800C 
Series Engines use MR-36F 


Lord Dynafocals achieve minimum 
weight through careful design and 
accurate stress analysis. Their flexi- 
ble center-of-gravity suspension 
gives maximum engine vibration iso- 
lation and smoother flight. Metal 
parts interlock for positive safety. 
All steel parts are 100% Magna- 
fluxed for long life and satisfactory 
performance. 

Write for a copy of Lord Service 
Bulletin containing valuable infor- 
mation on maintenance problems, 
suggestions for increased service life, 
and parts list. Mention engine or 
mounting in which you are interested. 


MOUNTS 


INSTRUMENT PANELS, 

\ RADIO, NAVIGATION, 
COMMUNICATION 
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Vibration Control Systems 
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LA.S. NEWS 


Corporate Member News 


e Airborne Continues Expansion . . Facili- 
ties of Airborne Instruments Laboratory 
have been increased by occupancy of 10,- 
000 sq.ft. at 127 2nd St., Mineola, L.1., 
N.Y. Additional space permits expansion 
of both research and productive activities 
of the Lab. Engineering and Production 
Division has occupied the new quarters. 
Products in fields of radar and instrumen- 
tation in the V.H.F. range are being manu- 
factured. 


@ New Type Oil Cooler . . . Using air- 
craft fuel as a coolant instead of air, a new 
type oil cooler is being made by AiResearch 
Manufacturing Company, Los Angeles, 
to meet critical problem of oil temperature 
regulation in jet aircraft. Only 3 in. 
thick, and kidney-shaped to fit snugly into 
contour of a jet engine, new oil cooler not 
only looks different from conventional 
round cooler but is designed and built to 
withstand pressures ten times greater. 
Current units being built for General 
Electric’s TG-190 engines are production- 
tested at 100 lbs. per sq.in. on the oil side 
and 1,000 Ibs. per sq.in. on the fuel side. 


Financial Altitude . . . Allis-Chalmers 
Manufacturing Company had net earn- 
ings of $15,441,523 for 1948, as against 
$5,422,308 in 1947 when production was 
limited by a strike in the first quarter. 
Backlog of orders was $169,553,221 on 
January 1, 1948, decreasing to $148,- 
278,465 at year end. This applies only 
to products of general machinery division, 
since sales of the tractor division are not 
booked until shipment. 


@ American Airlines, Inc., reported a 
net loss for 1948 of $2,894,000 as com- 
pared with $3,401,000 in 1947, after ad- 
justments in the 1947 figure to make it 
comparable with that of 1948. However, 
during previous year there was a substan- 
tial tax carry-back refund that was not 
available during 1948. The 1947 loss 
before tax refund was $6,426,000. Prin- 
cipal losses in 1948 occurred in first 
quarter, American said. Operations in 
last three were at a profit . .-. Company 
now is operating a fleet entirely composed 
of postwar planes—75 Convair-Liners 
and 50 DC-6’s. 


@ Passenger Figures Up 300% . . . Ameri- 
can Overseas Airlines’ eastbound pass- 
enger figures across Atlantic were nearly 
300 per cent higher last March than for 
any previous March. In March of 1947 
and 1948, A.O.A. flew about 700 passengers 
from U.S. to Europe. In March this 
year, 1,946 customers were carried on east- 
bound run. Unprecedented volume of 
traffic was believed due to A.O.A.’s ex- 
cursion rate fare to Europe, which ex- 
pired April 30. 


® Drops Case Against Beech . . . Trial of 
the $848,000 breach of contract suit 
against Beech Aircraft Corporation ended 
abruptly when counsel on behalf of Em- 
pire Air Lines, Inc., proposed to U.S. 
Federal District Court that case be dis- 
missed without prejudice at instance of 
Plaintiff. Cross-examination of Empire’s 
engineering witness relative to cause of 
the alleged failure of the engines brought 


out that the engineering report, upon 
which witness based his expert testimony, 
was founded on a fallacy on the actual 
construction of the oil pump assembly 
that was a part of the engines. It was 
demonstrated that the assembly was con- 
structed in a different manner from that 
assumed in the engineering report. Em- 
pire agreed to pay costs of suit. ..A 
million-dollar contract for complete manu- 
facture of several thousand ready-to-roll 
units of a new and improved corn harvester 
was awarded Beech by Great American 
Farm Implement Corporation, Chicago. 
To fulfill contract, Beech must hire addi- 
tional experienced workers, over and above 
present payroll of more than 2,600. 


Helicopter Speed Record... AU.S.A.F. 
helicopter, the XH-12, built by Bell Air- 
craft Corporation, sped 133.9 m.p.h. over 
a measured course at Buffalo to establish 
a new unofficial helicopter speed record 
last March 24. Official record of about 
124 m.p.h. was held by British ’copter, the 
Fairy Gyrodyne. Later record of 129.616 
m.p.h. was established officially last month 
by a Skorsky S-52-1. Bell is building 
eleven more of the XH-12’s for the Air 
Force. 


@ Boeing in the Black . . . In its annual 
statement for 1948, Boeing Airplane 
Company reported net earnings of $1,715,- 
908 on total sales and other income of 
$127,304,661 for the year. A net loss of 
$448,499 was reported for 1947. In- 
cluded among expenses was a write-off of 
$7,200,000 of a total estimated loss of 
$10,500,000 on the Stratocruiser project 
This portion, it was indicated, represents 
the amount required to reduce the Strato- 
cruiser work-in-process inventory as of 
the close of the year to estimated propor- 
tionate sales value. Remaining portion 
applies to work yet to be performed. Un- 
filled orders as of February 28, exclusive 
of unpriced Government contracts, totaled 
$445,741,075, of which $85,193,000 was 
commercial. Air Force cancellation of 
B-54 contract last month is not reflected 
in these figures. 


Canadair Four Delivered . British 
Overseas Airways took delivery of first 
Canadair Four on March 29, 2 months 
ahead of schedule. The Four, of which 
22 are on order for B.O.A.C., is a Canadair 
Ltd. design based on the Douglas DC-4 
and DC-6, powered by Rolls-Royce Mer- 
lins. Entire order, Canadair said, will be 
delivered several months ahead of the 
November 30, 1949, date set for comple- 
tion of the contract . . . Canadair probably 
will produce the North American F-86. 
Canadian Trade Department, which re- 
ceived rights to manufacture the fastest 
jet fighter in the world in mid-April, has 
been discussing it with company. Com- 
pany also is to produce and sell Northrop 
Raider according to private agreement 
signed in May. 

@ Currently Running at Profit . . . In re- 
porting a loss of $11,978,795 for fiscal 
year ended November 30, 1948, Consoli- 
dated Vultee Aircraft Corporation said that 
this absorbs all the remainder of the loss 
expected in the Convair-Liner project 
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and that since the beginning of the cur- 
rent year the company has been operating 
at a profit. Unfilled orders as of No- 
vember 30 totaled $156,000,000, with about 
$119,000,000 for the Air Force and around 
$18,500,000 for the Navy, the balance 
mainly for Convair-Liners and spare 
parts. Since November, total is substan- 
tially higher because of additional order 
for B-36’s. Convair hopes to dispose of 
about 100 Convair-Liners through facili- 
ties of Airfleets, Inc., finance company 
formed by Convair .. . First flight of B-36 
powered by combination jet and prop en- 
gines on March 26 was ‘‘very successful.” 
Four jet engines attached to outer wings, 
in addition to piston engines, took the 
bomber off after a run of 3,500 ft. instead 
of usual 5,000-ft. take-off run. 


@ Curtiss Shows Profit ... Curtiss-Wright 
Corporation and its subsidiaries showed 
a consolidated net profit of $5,313,298 
on sales of $111,747,027 for 1948, contrast- 
ing with net loss of $1,365,258 on sales of 
$83,161,988 in 1947. W.C. Jordan, former 
President, said company is continuing to 
maintain strong financial position to en- 
able it to move into greater, more im- 
portant developments for aviation. De- 
velopment of four new types of power 
plants and other aircraft products and 
equipment for manufacturing new types 
are planned, as well as further utilization 
of working capital in the expanded pro- 
duction program now scheduled . . . New 
York executive and Export Division 
offices have been moved to Main and 
Passaic Sts., Wood-Ridge, N.J. . . Latest 
version of CW-32 will use four Wright 
engines with combined output of 10,000 
hp. turning Curtiss reversible pitch props 
. . . Company announced officially it is 
building XLR-CW-1 rocket engine to 
power Bell X-2. : 

@ Working on X-3 . . . Douglas Aircraft 
Company, Inc., which has been working 
on designs for the special research super- 
sonic plane, X-3, for some time, indicates 
in annual report that initial phase of de- 
sign has been completed and final phase, 
involving construction of flight articles, 
is well under way. 

@ Sharp Rise in Eastern’s Net .. . 1948 
net income of Eastern Air Lines, Inc., was 
$2,346,871, equal to 98 cents a share, 
against $1,259,196 and 53 cents a share 
in 1947. Gross revenues, highest in his- 
tory of company, were $66,486,963, up 
27.2 per cent over 1947. Said Capt. Eddie 
Rickenbacker, President and General 
Manager: ‘‘At present the air transport 
industry, with few exceptions including 
this company, is relying too much upon 
mail payments awarded by the C.A.B...” 
@ Fairchild Producing Track Gear... 
First production model of Fairchild Air- 
craft Division’s track landing gear was 
delivered to 20th Troop Carrier Squadron 
of 314th Troop Carrier Wing stationed at 
Smyrna, Tenn., last March. Total of 23 
tricycle installations will be made, five for 
spares. 

e@ Research Fellowships . . . General Elec- 
tric Company, under its Educational Fund, 
has awarded research fellowships amount- 
ing to $18,460 to 15 graduate students for 
advanced study. 

@ Hamilton Prop for Scandia’. . . New 
four-bladed reversing Hydromatic pro- 


y 
BLIES 
m 
ind 
X1- 
on 
so- 
tal 
ty. 
1a- 
ry 
ice 
ns, 
fe, 
or 
Ls, 
IN, 


16 AERONAUTICAL ENGINEERING REVIEW—JUNE, 


pellers have been shipped to Sweden for 
the SAAB 90A-2 ‘‘Scandia’”’ by Hamilton 
Standard Propellers Division, United 
Aircraft Corporation. The 12-ft. diam- 
eter props, six of which were sent out, are 
designed for use with new P. & W. R- 
2180 Twin Wasp engines and incorporate 
the highest lift airfoils ever used by Hamil- 
ton Standard, company says. They were 
chosen after intensive analyses to deter- 
mine how the Scandia could obtain opti- 
mum climb on one engine and could be 
made to take off from smallest airfields. 
Higher lift is important factor in the 
plane’s unusually short take-off run with 
both engines in operation. 


e@ J-M Products for Aviation ... An 8- 
page brochure, Johns-Manville Products 
for the Aviation Industry, contains de- 
tailed information of interest to those 
concerned with the design, manufacture, 
and maintenance of aircraft. Of particu- 
lar interest is new Thermoflex Insulation 
Blanket for use on jet aircraft and guided 
missiles. Other products include Inconel 
Packings, Sheet Packings and Gasketings, 
Asbestos Millboard, etc. Copies of bro- 
chure are available at Johns-Manville, 22 
E. 40th St., New York 16, N.Y. 


@ Kollsman A.C. Servomotor .. . “To 
meet industry’s growing demand for small, 
high performance servomotors, the Square 
D Company’s Kollsman Instrument Divi- 
sion has developed a new a.c. servomotor,”’ 
announced Victor E. Carbonara, Vice- 
President of Square D and I.A.S. Asso- 
ciate Fellow. ‘“‘This unit,’’ he added, 
“represents an excellent combination of 
high torque, high speed, low inertia, small 
size, and light weight.’’ Of special inter- 
est to designers of small, rapid-acting 
servo systems, new Kollsman unit is a 
400-cycle, 115-volt, two-phase, four-pole 
induction motor with a torque inertia ratio 
of 26,300 rad. per sec. per sec. The 
motor, therefore, can reverse fully in 0.2 
sec. from 11,200 r.p.m. 


New Water Injection Pump... The 
new series RD-8500 fully submerged 
pumps for aircraft antidetonate injection, 
made by Romec Pump division of Lear, 
Inc., use a viscosity-controlled fluid by- 
pass to prevent the compression of air in 
the fuel system when the pump is oper- 
ated on an empty tank. Antifriction 
materials in the positive-displacement 
pump permit harmless dry-running, com- 
pany says. Total submersion of pump 
and motor unit within water-alcohol tank 
simplifies installation and requires no ex- 
ternal space for mounting . . . Lear de- 
veloped an automatic flight control for 
U.S.A.F. air-to-air guided missile, JB-3, 
built by Hughes Aircraft Company. Lear 
““Missilepilot”’ is parallel development to 
Lear C-2 autopilot now being procured for 
fighter aircraft. 


@ Net earnings of $6,239,380 were re- 
ported by Lockheed Aircraft Corporation 
in its 17th annual report. Sales totaled 
$125,620,700 of which 75 per cent was 
military business and 25 per cent com- 
mercial. Backlog at end of 1948 was 
$195,901,000 of which $181,400,000, or 
93 per cent, was military. Employment 
increased in the same period 9 per cent toa 
total of 15,905 at year end. Lockheed 


has new order from Air Force for 110 F-94 
all-weather jet fighters. 


@ To Continue M.A.T.S. Service . 
Lockheed Aircraft Service, Inc., mainte- 
nance service of Military Air Transport 
Service C-54’s of the Berlin Air Lift was 
extended through June 30. The Mac- 
Arthur Airport base has been performing 
1,000-hour cycle reconditioning of 20 
planes during present period. Meanwhile, 
company’s Burbank base has been carrying 
out complete strip and reseal of integral 
fuel tanks in addition to reconditioning on 
aircraft. 


e A prototype two-gun turret with inter- 
locking controls which may be operated 
by any member of the three-man crew 
is being built by The Glenn L. Martin 
Company for use on the T-18 personnel 
carrier, a small, fast track-laying vehicle. 
Army Ordnance has contracted with 
Martin to design and make all components 
of the turret and fire control system... 
Company is developing a new bomber, 
the B-51, involving ‘‘revolutionary design 
principles’’ . . . Martin chemists have de- 
veloped new flame-resistant coating for 
aircraft interiors. Said to be able to 
withstand numerous launderings and dry 
cleanings without any reduction of flame- 
resistant qualities, new compound can be 
readily applied to fabrics. 


® Cuts Deficit . . . Northwest Airlines, 
Inc., in 1948 had a net loss of $787,474, 
compared with a deficit in 1947 of $1,141,- 
340. There were increases in passenger, 
mail, and freight revenues, but express 
and charter revenues declined. An in- 
crease of $4,224,215 in working capital 
in the year was shown by the balance 
sheet . . . Load factors on its transconti- 
nental coach-type service averaged 78.07 
per cent eastbound and 51.55 per cent 
westbound for the first 10 days of opera- 
tion. Cargo loads, particularly on west- 
bound flights, are also good. 


@ New Model Hand Pump... A new 
model 3,000-lb.-per-sq.in. hydraulic hand 
pump approved as AN-6248-1 has been 
announced by Pacific Division, Bendix 
Aviation Corporation, 11600 Sherman 
Way, North Hollywood, Calif. The 
3/,-cu.in. capacity pump features extra 
rugged construction, company says, with 
a body of permanent mold casting. Forged 
handle socket is designed to resist extreme 
side loads, as well as high operating loads. 


@ No Extra Charge... Service to Hawaii 
on Pan American Airways Clipper America 
planes inaugurated last April 1 entails no 
extra fare charge for flights on the twin- 
decked Stratocruisers. De luxe berths 
are available on night flights at a charge 
of $25 a berth, but two persons can occupy 
the lower berth for the price of one, if de- 
sired . . . Reported net income for 1948 
after taxes of $2,940,000 was estimated at 
$4,590,000. 


@ Stainless Orders . . . Ryan Aeronautical 
Company has added some $750,000 to its 
backlog in new orders for stainless-steel 
metal products. Included are exhaust 
manifolds from Lockheed Aircraft for 
Navy’s P2V-3 and exhaust systems for the 
Martin AM-1 Mauler. 


@ Nine Months’ Profit .. . Solar Aircraft 
Company had a net income of $861,382 for 


1949 


9 months ended January 31, 1949. Sales 
for the period were $12,416,055. 


@ New Aircraft Fuel Test .. . New tech- 
niques and equipment for rating aircraft 
fuel performance on basis of knock ratings 
have been developed by The Texas Com- 
pany in the Beacon, N. Y., laboratories, 
New fuel-air ratio and temperature control 
equipment has been designed in laboratory 
engine testing of fuels under supercharged 
conditions. This makes possible a direct 
comparison of antiknock characteristics 
of various fuels throughout entire range of 
usable fuel-air mixtures and tempera- 
tures. It is said to eliminate time-con- 
suming adjustments of fuel-air ratios and 
mixture temperatures and permits tests 
to be completed within minutes instead of 
hours or even days formerly required. 


@ Set Up Tinnerman Division . . . Antici- 
pating a tremendous demand for its new 
Speed Grip Nut Retainer, Tinnerman 
Products, Inc., Cleveland, Ohio, has es- 
tablished a new division and appointed 
Charles E. Pearson coordinator of sales, 
production, and engineering of the new 
product ... New York District Office has 
been moved to new and larger quarters 
at 75 Roseville Ave., Newark, N.J., from 
620 Lexington Ave., New York City 


@ In a report to its stockholders, United 
Aircraft Corporation announced a net 
profit for 1948 of $9,423,718 on sales of 
$207,956,522, compared with $9,816,295 
net profit in 1947 on sales of $208,263,495. 


@ U.A.L. Hangar at Seattle-Tacoma . 
Construction of United Air Lines’ new 
hangar at the Seattle-Tacoma Airport will 
begin about July 1. First unit of United’s 
construction program at new airport will 
consist of a nose hangar 260 ft. long by 
70 ft. deep, with a clear vertical opening of 
25 ft., permitting two four-engined planes 
to be worked on at same time. It is an- 
ticipated that, in the future, hangars will 
be enlarged to enclose a plane completely. 
Included in new steel structure will be 
shops for radio and electrical work, welding 
and general repair and maintenance . . . 
Large press at U.A.L.’s San Francisco 
base has been put toa special use—to bring 
DC-6 brake discs back into shape. Ma- 
chine saves shop men hours of work, offi- 
cials say. Friction causes discs to shrink 
as much as 3/,,in. In past, it took me- 
chanics several hours of tedious filing and 
grinding to make the 40-Ib. discs fit again. 
Now they are put on the press, and a 
wedge is driven through the center under 
65 tons pressure, which gets the essential 
brake part back into proper shape in about 
10 min. 


@ Chicago branch of United States Rub- 
ber Company moved from 440 W. Wash- 
ington St. to Merchandise Mart building 
last March. New quarters are on third 
floor. 


@ Wright Aeronautical Corporation had a 
net profit of $1,517,020 on sales of $49,- 
798,799, compared with a net profit of 
$512,600 on sales of $51,260,548 in 1947. 
Backlog of unfilled orders amounted to 
$41,900,000 at December 31, 1948, com- 
pared with $35,750,000 on same date in 
1947. 
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Maily Globe 


BOEING 


Fort Worth, Texas—For the | 
first time in history the U. S. 
Air Force has circled the globe 
non-stop—23,450 miles in 94 
hours. The Lucky Lady, a Boe- 
ing B-50 medium bomber, ac- 
complished this amazing feat, 
refueling four times on the 
wing. 


Morton, Pa. — The recently 
developed Piasecki XHJP-1 
unofficially set a world’s rec- 
ord of 131 miles per hour, 
surpassing the official world’s 
record held by the British 
Fairey ““Gyrodyne.” 


cIRELE GLOBE IN 94 HOURS NON-STOP 


PIASECK! XHJP-1 PROVES WORLD'S: FASTEST HELICOPTER 


AIRCRAFT SET NEW RECORDS 


Recent records set by America’s 
newest airplanes dramatize the 
advanced engineering that has 
played such an important part 
in their performance. 
Manufacturers of these news- 
making aircraft look to Foote 
Bros. to provide precision gears, 
actuators and power units. 
Foote Bros. ‘“A-Q” (Aircraft 
Quality) Gears found important 
applications in the aircraft field 
because of their unique quali- 
ties of extreme light weight and 
high efficiency. Despite thin 


The B-50 is another ship for | sections, they were able to 


MAKERS LOOK TO FOOTE BROS. 
FOR GEARS AND ACTUATORS 


transmit heavy loads, and their 
precision made possible opera- 
tion at high speeds. ‘“‘A-Q” 
Gears are today used on Pratt 
and Whitney engines, in turbo 
jet engines and in the giant 
19 ft. Curtiss Wright Propellers 
used on the B-36 as well as on 
numerous other applications. 


Aircraft companies were quick 
to realize the many applications 
of Foote Bros. *‘A-Q” Gears in 
the development of power units 
and actuators for a multitude 
in aircraft control 
and operation. 


which Foote Bros. is producing 
actuators. The giant jacks on 
the landing gear, measuring 5 
ft. long, are manufactured in 
Foote Bros. large plants. And 
in the Pratt & Whitney Major 
engines **A-Q” Gears aided in 
setting this new record. 


wom BOEING XB-47 SETS 


Moses Lake Field, Washington 
—On February 8th the Air Ma- 
teriel Command’s new bomber, 
the Boeing XB-47 Stratojet, 
streaked through the strato- 
sphere at 607.2 miles per hour 
in the fastest transcontinental 
flight ever made. 


Rated as “light” despite its 


In the new Piasecki, tandem 
counter-rotating rotors coun- 
teract torque with no loss of 
power. The two main rotor 
drives for the Piasecki con- 
sists of a planetary transmis- 
sion produced by Foote Bros. 


FLYING WING’ PROVES ITS PRACTICALITY 


Muroc Field, Calif.—On Feb. 
10, the famous Northrop Fly- 
ing Wing* flew non-stop from 
Muroc Field, California, to 
Washington, D. C. Its elapsed 
time was 4 hours and 25 min- 
utes. 

The Flying Wing* represents 
the final realization of North- 
rop engineers to produce a 
bomber without the conven- 
tional fuselage. Rotation about 


FOOTE BROS. 
Dept. 


the fore and aft and lateral axes 
is controlled by a unique elevon 
system which combines the ac- 
tion of elevators and ailerons. 
The vital control devices for 
the elevon system are produced 
by Foote Bros. These controls 
occupy a minimum space en- 
velope and are extremely light 
in weight consistent with reli- 
able operation. 


*REG. TRADE-MARK 


NEW SPEED RECORD 


GEAR AND MAC 
4545 S. Western Bivd. 


125,000 Ibs., the XB-47 flew 
2,289 miles from Moses Lake, 
Washington Airport to An- 
drews Field, Maryland, in 3 
hours and 46 minutes. 

Foote Bros. produces the land- 
ing gear actuators, the slat 
drive, the flap screws, and the 
wing flap system for the B-47. 


HINE CORPORATION 
e Chicago 9, lil. 
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Meet Your Section Chairmen 


Joseph E. Barfoot 


Los Angeles Section 


With the exception of 8 or 9 months 


with Curtiss-Wright’s Robertson, 
Mo., plant as Stress Analyst, Joe 
Barfoot has spent 
his entire aero- 
nautical career on 
the West Coast, 
where he _ has 
worked for Boe- 
ing and Douglas. 

Educated in 
Tacoma and 
Seattle (he was 
born July 18, 1911, in Klamath Falls, 
Ore.), he was graduated from the Uni- 
versity of Washington with a B.S. in 
Civil Engineering, majoring in struc- 
tural engineering. 
>» Enters Boeing—A week after his 
graduation, he was working on draft- 
ing and design of the XB-15 at Boe- 
ing—Seattle, and 6 months later was 
doing stress analysis and tests on the 
B-17B, the 304 transport, and the 314 
Clipper flying boat. 

In June, 1938, he went to Curtiss- 
Wright Airplane Division, Robertson, 
Mo., plant where he did stress analysis 
on the CW-21, CW-22, and CW-23 
airplanes. From Curtiss, Mr. Bar- 
foot moved to Douglas in 1939, where 
he was placed in charge of all stress 
analysis and tests on the SBD-1 and 
subsequent airplanes at the El Se- 
gundo plant, including the A-20, A-26, 
and AD series. With Douglas Air- 
craft for 10 years now, he has been 
Strength & Tests Engineer for the 
past 8 years. 

During the war he taught four 
stress analysis courses for E.S.M.W.T. 
> Technical Publications—Among 
the papers Mr. Barfoot has written 
are: ‘‘Strategic Materials—Produc- 
tion and Design,” which appeared in 
the S.A.E. Journal and Aero Digest; 
“Structural Design of Swept Wings,”’ 
published in the AERONAUTICAL ENGI- 
NEERING Rg&vIEW and Aero Digest; 
and ‘Airplane Strength and Weight 
Considerations,’ in Weight Engineer- 
ing. 

The first and last papers also were 
presented before the S.A.E. in Los 
Angeles, while the one on design of 
swept wings was given before the 
I.A.S. Summer Meeting in Los Ange- 
les. Another, ‘Development of Doug- 
las Skystreak,”’ was also given at an 
1.A.S. Summer Meeting. 

As a hobby, Mr. Barfoot says he 
likes to “play a tenor banjo for my 


own amusement.” It is hoped that 
this is an expression of modesty and 
that his musical abilities have a wider 
appreciation. 


Charles Froesch 
New York Section 


Speed was the principal motiva- 
tion that caused Charles Froesch, who 
began his professional career in the 
aircraft business 
at the age of 17 
as a draftsman, 
to select aeronau- 
tics for his life 
work. Consider- 
ing that aircraft 
speeds since that 
time, 1912, have 
risen from well 
under 100 m.p.h. to ‘‘several hundred 
m.p.h.”” greater than the speed of 
sound, it would seem that Mr 
Froesch chose the right profession. 

Born August 23, 1896, in Paris, 
France, he was graduated from the 
Ecole Diderot in the French capital 
in 1912, the year he started with the 
Farman Airplane Company of Billan- 
court as a draftsman. Later, com- 
ing to America, he studied gas engi- 
neering at the Armour Institute of 
Technology, Chicago, and took a 
general business course at the Alex- 
ander Hamilton Institute. He _ be- 
came a naturalized American citizen 
in 1919. 


>» Young Engineer—In the mean- 
time, Mr. Froesch had gone to work 
with the LeGaucear-Rowe Engine 


Company of Chicago in 1914 as De- 
sign Engineer. When the United 
States entered the first World War, he 
served with the Air Corps in Washing- 
ton, Dayton, and New York as air- 
plane and engine inspector and aero- 


nautical engineer, remaining until 
1919. 
In 1924, speed was temporarily 


placed on the shelf when he joined 
Mack Trucks, Inc., New York City, as 
Design Engineer in charge of gas and 
electric bus activities, but in 1928 Mr. 
Froesch was back in the aircraft field 
as Project Engineer and Assistant 
Chief Engineer of the Fokker Air- 
craft Corporation, which later be- 
came the General Aviation Manu- 
facturing Corporation. 
> Wild Life—He did a great deal of 
flying while with Fokker Aircraft. 
Once, in going from Los Angeles to 
San Francisco in a Fokker F-32, his 
plane lost a propeller tip. 

On one trip in 1931 on the West 


Coast, however, he really had some 
bad moments. He was a passenger iy 
a five-place Boeing single-engined 
transport, the 40-B, in which the 
passengers sat in a cabin forward, 
while the pilot perched in splendid se. 
clusion in an open cockpit to the rear, 
Naturally, there was no communica- 
tion between pilot and passengers 
during flight. 

Suddenly, as they were passing over 
a range of the Rockies, Mr. Froesch 
noticed the engine had been throttled 
down. At the same time the plane 
began to circle as though the pilot 
was seeking an emergency landing 
spot. 

Mr. Froesch tightened his seat belt, 
As the inhospitable-looking terrain 
rose perceptibly toward them, he re. 
moved his glasses, prepared for the 
worst. 

Just as he had resigned himself to 
fate, the engine sputtered back into 
full power, and they flew on to their 
destination. 

On the ground, Mr. Froesch hur- 
ried over to ask the pilot what hap- 
pened to the engine while over th 
mountains. ‘“‘The engine . .. ?” 
the puzzled pilot repeated. ‘‘Oh,” 
he exclaimed, light dawning, ‘‘there 
was nothing wrong with the engine— 
I just wanted to show you a herd of 
buffalo!’’ 

In 1935 Mr. Froesch left General 
Aviation to join Eastern Air Lines, 
where he is Chief Engineer. 
> Author of Book—The author of 
many papers presented before the 
S.A.E. and I.A.S. on automotive 
and aviation topics, as well as numer- 
ous articles for aviation trade maga- 
zines, he also has written, with 
Walter Prokosch, the book, Azrport 
Planning, published by John Wiley 
& Sons, Inc. In addition, he has 
taken out some 25 automotive patents 
for engineering developments he has 
worked on during his career. 

A Fellow of the Institute, he also 
has been a Member of the Society 
of Automotive Engineers since 1915, 
having served as Vice-Chairman of the 
Metropolitan and Baltimore Sections 
of the §.A.E., and as Vice-President 
for Air Transport Engineering, S.A.E. 
(1946). He also serves on the S.A.E. 
Technical Board. 

In addition, he is a Member of the 
Operating Committee of the N.A.- 
C.A., a Member of the A.T.A. Engi- 
neering Committee, Chairman of the 
A.T.A. Airport Development Com- 
mittee, and a Member of the Daniel 
Guggenheim Medal Board of Award. 
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Frank W. Fink 


San Diego Section 


Frank W. Fink was made Chief 
Engineer, San Diego Division, Con- 
solidated Vultee Aircraft, in January, 


1948. In his pre- 
vious position as 
Chief Engineer 


for air-line and 
military air- 
planes, he di- 
rected the design- 
ing of the twin- 
engined, 300- 
m.p.h., 40-pas- 
senger Convair “240” which has been 
going into service with domestic and 
foreign air lines. 

Among other achievements, Fink 
was Project Engineer on the XB-24, 


ILA.S. NEWS 


experimental model of Convair’s 
famed Liberator bomber, which broke 
all records for design and construc- 
tion of heavy aircraft when the proto- 
type flew only 9 months after the 
contract for it was signed. 


> Started in 1928—Born January 
13, 1905, in Philadelphia, Fink was 
graduated from the University of 
Colorado in 1928 with a B.S. in 
Mechanical Engineering. He then 
joined Curtiss Aeroplane and Motor 


_ Company (now Curtiss-Wright Cor- 


poration), Long Island, N.Y., serving 
during the next 7 years in all capaci- 
ties from Draftsman to Project Engi- 
neer.. He was Assistant Project Engi- 
neer on the experimental model of the 
P-40. 


Joining Consolidated Aircraft Cor- 
poration when it moved from Buffalo 
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to San Diego in 1935, Fink became a 
Design Engineer in the power-plant 
group, later switching to the aerody- 
namics section. In 1936-1937 he was 
a Group Engineer, and in 1938 he was 
named Assistant Project Engineer on 
Convair’s Model 31 flying boat. 

For the next 2 years he was Project 
Engineer on the XB-24, staying with 
the plane until it was being produced 
on the world’s first mechanized, chain- 
geared assembly line. 

In 1942 he became Convair’s Chief 
Production Engineer and shortly after 
was named Chief Division Engineer 
as a result of the changed organiza- 
tional setup. At war’s end, when 
Convair’s engineering departments 
in San Diego were consolidated, Fink 
was made Chief Engineer for Airline 
and Military Airplanes, the position 
he held until January, 1948. 


Baltimore Section 
Don K. Covington, Secretary 


With Chairman O. J. Schaefer pre- 
siding, 95 members and guests met 
March 9 in the thirteenth meeting of 
the Section at The Johns Hopkins 
University. 
>» Development Problems—Speaker 
of the evening was Comdr. A. B. 
Metsger, U.S.N., Class Desk Officer, 
Fighter Design Branch, Bureau of 
Aeronautics, who gave a talk entitled 
“Development Problems in Naval 
Aircraft.” 

Commander Metsger first described 
the mission of Naval aircraft and then 
outlined the various classes of Naval 
aircraft and their relationship to the 
overall mission. The three basic 
classes—patrol, attack, and fighter— 
were further broken down into the 
various special types within each 
class. 

In the ensuing detail breakdown 
into special types, the speaker cleverly 
interwove the design requirements for 
each and reported on current and 
near-current models. Considerable 
time was then spent discussing two 
major problems—carrier limitation 
and power-plant limitation. Evi- 
dence was presented to show some of 
the current advances being made and 
envisioned in both of these fields. 


Chicago Section 


Alden J. Mooers, Secretary 


“The Bell X-1 Rocket-Propelled 
Airplane’ was the subject of the talk 


1.A.S. Sections 


given at the March 8 meeting at which 
160 were present. Chairman Harold 
V. Hawkins presided. 

> Design Features—Many unusual 
design features of the X-1 were ex- 
plained and illustrated by slides and 
movies by S. W. Smith, Project Engi- 
neer of Bell Aircraft, in his talk. The 
background behind the choice of the 
alcohol and liquid oxygen motor and 
some of the reasons for the large ver- 
tical stabilizer were included. 

Wing skin of the X-1, he said, is 75- 
ST, 1/2 in. thick at the root. For 
research purposes, the plane is fitted 
with 240 pressure orifices and is 
stressed for an 18g load to withstand 
buffet. 


Columbus Section 
Harold E. Heberding, Secretary 


Following an announcement by 
Secretary Harold E. Heberding, 
Chairman C. J. Peirce introduced the 
main speaker, Dr. Horace Grover, 
Section Head, Battelle Memorial In- 
stitute, at the March 16 meeting. 
Twenty-three members were present. 
Dr. Grover spoke on ‘‘Fatigue Prob- 
lems in Aircraft.” 


Dayton Section 
W. A. Barden, Secretary 


A joint meeting with the Dayton 
Section of the Society of Automotive 
Engineers was held March 22, the 
S.A.E. Section Chairman George Heck 
presiding. There were 85 people in 
attendance. 


p Zero Reader—The chief speaker, 
F. Glen Nesbitt, Liaison Engineer, 
Sperry Gyroscope Company, gave a 
talk on ‘‘The Gyropilot and the Zero 
Reader.”” Mr. Nesbitt outlined the 
development and use of low-ceiling 
approach equipment, known as the 
Zero Reader. He stressed the im- 
portance of the human pilot and his 
training and ability to think which 
make him always the master of the 
airplane. 


Advancements being made in the 
development of stable gyroscopic 
equipments that are capable of opera- 
tion in rough air were pointed out in 
the talk. Automatic control of air- 
craft with such equipment thus be- 
came possible under conditions that 
would be impossible for the most ex- 
perienced human pilot, Mr. Nesbitt 
said. The manner in which the input 
signals are fed to the Zero Reader, 
resulting in the up-and-down and 
right-and-left motions of the two 
hands of the Reader, was illustrated 
by means of slides. 


It was pointed out that the Zero 
Reader is a tool for the use of the 
human pilot in manually flying the 
plane. It was designed with its own 
gyroscopic components, Nesbitt said, 
so that it would have the greatest 
possible factor of safety as a standby 
unit enabling a pilot to land his 
plane in the event anything went 
wrong with the autopilot in an ILS 
approach. A 20-min. film showing a 
number of low-ceiling approachse 
using the Zero Reader concluded the 
presentation. 
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Los Angeles Section 
Edwin P. Hartman, Secretary 


On the evening of March 22, mem- 
bers and guests of the Section heard 
Abe Silverstein of N.A.C.A.’s Lewis 
Flight Propulsion Laboratory, Cleve- 
land, give a repeat presentation of the 
Twelfth Annual Wright Brothers Lec- 
ture. The speaker was introduced by 
C. L. (Kelly) Johnson, a Fellow and 
former Vice-President of the Institute. 


Buffalo Section 
Alexander Krivetsky, Secretary 


A dinner meeting under the chair- 
manship of George Ray was held 
March 23 with 71 members present. 


> Pyramiding Education-—-Bob 
Woods, Chief Design Engineer, Bell 
Aircraft, who was introduced by Bob 
Wolf, Assistant Chief Design Engineer 
of Bell, spoke on the topic of ‘‘Pyra- 
miding in Technical Education.” 

Present trend in technical advance- 
ment, Woods said, indicates a great 
deal of specialization, and, whereas 
a B.S. degree was a satisfactory re- 
quirement several years ago, the 
standard now is such that a Master’s 
or Doctor’s degree is required for an 
advantageous position in the indus- 
try. 

However, the speaker continued, 
the time consumed at present to ob- 
tain these higher degrees is such that 
a person is 25 to 26 years old before 
he embarks on an industrial career. 
Thus, the increasing complexity of 
the scientific life begins to encroach 
on the personal life of the individual— 
almost half of a person’s life is used 
in preparation for the other half. 

As a result, Woods said, the ‘‘pyra- 
miding’’ requirement for scientific 
education should be diminished. Edu- 
cation at a faster rate but not decreas- 
ing quantity or quality is desired. 
“Streamlining”? may reduce the edu- 
cational period, as was evident during 
the war, by the method employed by 
the Special Devices Center of the 
Navy, he suggested. 


Philadelphia Section 
J. Albert Roy, Secretary 


At the March 29 meeting, Chair- 
man P. J. Burr made several an- 
nouncements covering Section ac- 
tivities. Presentation of the John 
Rogers Library Collection to the 
Kollsman Library, and also the pro- 
posed John Rogers Memorial, which 
will consist of the presentation of a 
set of aeronautical textbooks in his 
name to Drexel Institute, was an- 
nounced. 


ENGINEERING 


> Factors in Plane Life—Thespeaker 
of the evening, F. D. Jewett, Chief of 
Structures, The Glenn L. Martin 
Company, presented a paper on ‘‘Some 
Factors in the Life of an Airplane.” 
This paper dealt with the repeated 
load problem in design and test of 
aircraft. 

Mr. Jewett divided his paper into 
three parts, the first being a discus- 
sion of the type of repeated loads and 
their determination. In this con- 
nection he discussed gust loads, taxi 
ing loads, vibration loads induced by 
propeller and engine, and maneuver 
loads. He emphasized in particular 
the gust loads, giving many details of 
their determination and medsure 
ment and the progress made in this 
connection on Project Thunderstorm. 

The second portion of the paper was 
concerned with the resistance of air 
craft structure to repeated load. In 
this instance, the evaluation of typical 
S-N curves was discussed. It was 
recommended that close control over 
details in design, shop procedure, and 
inspection may help appreciably in 
keeping to a minimum the fatigue 
weakness problem. 

Mr. Jewett concluded by correlat- 
ing the first two portions of his paper 
in a summary, showing the many 
shortcomings of information and tech- 
nique in attacking fatigue problem as 
it exists today. 


San Francisco Section 
John A. Stern, Secretary 


The March 10 meeting was held at 
the University of California Berke- 
ley Campus where the completion 
of the supersonic wind tunnel was 
announced. The Section was wel- 
comed to the University by Professor 
O’Brien, Dean of the College of Engi- 
neering, and Professor Shade, Director 
of Research. 
Tunnel Building Problems— After 
dinner a brief discussion of the prob 
lems involved in the construction of 
the wind tunnel was held, and the 
scope of the research planned was 
outlined by Professor Folsom, Chair- 
man of the Department of Mechani- 
cal Engineering. 

Following Professor Folsom’s talk, 
Don Horning escorted members 
through the wind tunnel. 

In addition to the wind tunnel 
itself, which operates in the region 
where the mean free pass approaches 
25 ft. (which is equivalent to an alti- 
tude of 100 miles), the members wit- 
nessed the flow about models. Later 
they visited the gage calibration sec- 
tion, where all gages are calibrated 
against a standard McCloud gage. 
To integrate the experimental results 
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Lockheed 
Constellation 


INTERCONTINENTAL 
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The famed Lockheed Constellation 


is by far the most popular intercon- 
tinental transport flying the Atlan- 
tic. The Constellation carries three 
times as many passengers, month 
in and month out, as all other trans- 
ports combined. It has been tried 
and proven by 4000 million passen- 
ger miles of dependable service on 


every continent of the world. 


Lockheed 


LOOK TO LOCKHEED FOR LEADERSHIP 


© 1949, LOCKHEED AIRCRAFT CORP., BURBANK, CALIF. 
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OFF TO NEW RECORDS 


> The news behind the news of re- 
cent record flights by the U.S. Air 
Force’s heavy bombers is . . 


1) most of these four-engine planes 
are equipped with Curtiss-Wright 
Electric Propellers. 


2) the selection of these propellers 
is a result of Curtiss-Wright’s wide 
background and continuing leader- 
ship in propeller design. 


> With Curtiss-Wright equipment... 


The Lucky Lady II—giant B-50— 
flew 23,412 miles non-stop around 
the world. 


The Pacusan Dream Boat, B-29, 


CURTIS. 


flew non-stop across the arctic, 
Honolulu to Cairo. 


The Enola Gay, B-29, dropped the 
first A-Bomb on Hiroshima. 


> The B-50 propellerhas fourblades, 
is 16 feet, 8 inches in diameter and 
provides electrical de-icing, reverse 
thrust, automatic synchronization, 
hollow steel blades and selective fixed 
pitch... features Curtiss-pioneered 
and service-proved on record flights. 


> The selection of Curtiss Propel- 
lers for the U.S. heavy bomber fleet 
highlights their performance on all 
types of military aircraft. 


ELECTRIC PROPELLERS 


PROPELLER DIVISION 


CALDWELL, 


> All Curtiss-Wright Propellers are 
products of the versatile knowledge 
and skill acquired through many 
man hours of engineering and build- 
ing propellers for airplanes ranging 
from single engine fighters to multi- 
engine giant bombers and transports. 


A DIVISION OF 
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with theory, a unit of apparatus called 
a rotating cylinder has been con- 
structed. This cylinder is capable of 
rotating at 70,000 r.p.m., and, because 
of its simple geometrical shape, flows 
in it can be relatively easily analyzed 
by mathematical means. 

» Papers Given—After the visit, 
Drs. P. L. Chambré and S. A. Schaff 
presented brief papers on the theoreti- 
cal aspects of the problems being in- 
vestigated in the low-pressure research 
wind tunnel. 


Seattle Section 
Robert M. Robbins, Secretary 


Chairman C. P. Steele, on opening 
the March 24 meeting, introduced 
George Schairer, newly elected Vice- 
Chairman of the Institute from the 
Pacific Northwest. 

Mr. Schairer presented James L. 

Straight, I.A.S. Assistant Director, 
who gave a short summary of the 
plans and operations of the Institute 
for the next few months. 
Silverstein Paper—The next 
speaker was Abe Silverstein, who 
again gave his Wright Brothers Lec- 
ture paper on ‘‘Research in Aircraft 
Propulsion Systems.”’ 

Mr. Silverstein stated that the dy- 
namic world in which we live requires 
constant reappraisal to keep abreast 
of, and anticipate, progress. The 
purpose of his paper was to review 
the possible gains from research in 
aircraft propulsion systems and to 
point out the lines that this research 
should follow. 


Washington Section 
Ralph F. Broberg, Secretary 


Two important meetings were held 
in March and April. The first, Air 
Force Night, was on March 8; the 
second, Naval Aviation Night, took 
place April 6. 

Honorary Chairman on Air Force 
Night was Major Gen. E. M. Powers, 
U.S.A.F. (Ret.), formerly Deputy 
Chief of Staff for Materiel, who con- 
ducted the proceedings. 


>» Four Speakers—The meeting fea- 
tured four speakers: Col. B. G. Holz- 
man, Chief, Geophysical Science 
Branch, Research Division, U.S.A.F., 
who gave a paper on ‘‘Meteorological 
Horizons in the U.S.A.F.’’; Lt. Col. 
Norman C. Appold, Chief, Propul- 
sion Branch, Research & Develop- 
ment, who spoke on ‘‘Air Force Power 
Plants’; Col. Jack Taylor, All- 
Weather Flying Division, U.S.A.F., 
Wilmington, Ohio, presenting ‘‘All- 
Weather Flying’; and Col. Richard 
F. Bromiley, Military Air Transport 


LAS. NEWS 


U. S. Navy Oficial Photograph 


Navy Night Lineup: Principals at the April 6 meeting of the Washington Section include 
(left to right): M. B. Ames, Jr., Chairman; Comdr. A. B. Metsger, Fighter Design Branch, 
Bureau of Aeronautics; Rear Adm. T. C. Lonnquest, Assistant Chief for Research & 
Development, BuAer; J. E. Sullivan, Director, Airborne Equipment Division, BuAer; 
Capt. D. S. Fahrney, Director, Pilotless Aircraft Division, BuAer; F. W. Locke, 


Aviation Design Research Branch, BuAer; 


Research. 


Service, whose topic was ‘‘Operation 
Vittles—The Berlin Air Lift.” 


p> Lonnquest Presides—On Naval 
Aviation Night, Rear Adm. T. C. 
Lonnquest presided, introducing the 
five speakers. These included Fred 
Locke, Hydrodynamic Development 
Engineer, BuAer, whose subject was 
“The Development of High-Perform- 
ance Flying Boats’; Comdr. A. B. 
Metsger, Head, Fighter Design 
Branch, BuAer, ‘‘Problems in the 
Development of Naval Aircraft’; 


Student 


Academy of Aeronautics 


A business meeting was held March 
16 at which Chairman Kenneth Wen- 
dell presided. 


Polytechnic Institute of Brooklyn 


At the March 15 meeting, members 
heard J. Stark, Assistant to Chief 
Engineer, Eastern Air Lines, give a 
talk on “What Is Airline Engineer- 
ing?’ 

According to Stark, the air-line 
engineer’s job is to solve the engineer- 
ing problems that come up in every- 
day operations, to see to it that the 
air line performs its basic function of 
providing transportation of passengers 
and cargo safely and economically, 


and Perry Crawford, Jr., Office of Naval 


Capt. J. E. Sullivan, U.S.N.R. Di- 
rector, Airborne Equipment Division, 
BuAer, ‘‘Equipment Problems in 
High-Performance Aircraft’; Capt. 
Delmer Fahrney, Director, Pilotless 
Aircraft Division, ‘“‘Navy Pioneering 
in Guided Missiles’; and Perry Craw- 
ford, Executive Director, Ad Hoc 
Committee on Scientific & Synthetic 
Analysis, Research & Development 
Board, on leave of absence from Office 
of Naval Research, who concluded 
with “Automatic Computors in Air- 
craft Development.” 


Branches 


and to analyze each component part 
of a newly accepted item of equipment 
for efficient and long service life. Bad 
weather and airport congestion are 
two problems that must be solved, 
Stark declared, before operating costs 
can be further reduced. 


Chairman Donald E. Platz presided 
at the meeting attended by 50 mem- 
bers. 


Carnegie Institute of Technology 


An election of new officers took 
place at the March 24 meeting with 
the following results: Chairman, 
James E. Chikar; Vice-Chairman, 
Robert D. Haberstroh; Secretary, 

(Continued on page 91) 
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The pictures on these pages show the temporary exhibit, which is 
now being replaced. As with this display, however, the perma- 
nent exhibit emphasizes the dynamic rather than the static treat- 
ment of the story of aviation development. 


The “New Look” 


The uniformly favorable reaction of the many visi- 
tors who saw our ‘First Century of Flight” exhibit 
this Spring touched off a complete restudy of the 
Institute’s collection of Aeronautica. The Director 
and the Curator visited a number of up-to-date indus- 
trial museums to see how the experts did things and 
came back with several notebooks full of new ideas 
for rearranging our own collections. During the past 
months the sound of the hammer and the saw has often 
been heard on our second floor—and the results were 
displayed for the first time to our visitors from over- 
seas at the reception on May 23. 

Two main objectives have been accomplished. We 
now have, in one center room, a modern, well-lighted 
gallery for the display of aeronautical maps, prints, 
objet d'art, etc., from our extensive collections. No 
attempt has been made to show everything at once. 
Exhibits will be changed from time to time and will be 
designed around special topics or ideas. 

The second change has been in our model room. 
We have one of the finest collections of historical models 
in existence, but heretofore it has suffered from over- 
crowding and from hit-or-miss arrangement. We have 
made a complete rearrangement, with models and 
related historical material in chronological order, so 
that the visitor may now get the complete panorama of 
heavier-than-air development in one circuit of the 
room. We plan to invite schools and young peoples’ 
organizations in the area to visit the museum on a 
scheduled, guided-tour basis and thus exploit the great 
educational value of our collection. 

The work of the museum is carried on under the 
auspices of the Institute’s Archives Committee, with 
the support of the Historical Associate Members. If 
you have friends who would be interested in this phase 
of 1.A.S. activities, please let us know and we will mail 
them full particulars, including a sample copy of the 
Institute’s new publication Aeronautica. & Poh. 


25 


~ TU —— \ é 
4 
“as 
GRAND- FATHERS H 
‘ ¢ ¢ 
ay 
| 


4 


Personal 
Aircraft 


A Report of the 
Technical Papers Presented 
at the Personal Aircraft Meeting, 
Wichita, April 29-30, 1949. 


By 
KENNETH RAZAK* 


SixtH ANNUAL PERSONAL AIRCRAFT MEETING 
was a decided success. Over 200 engineers 
registered to hear speeches by Dr. C. C. Furnas, Direc 
tor, Cornell Aeronautical Laboratory Inc., and Duane 
L. Wallace, President of Cessna Aircraft Company, 
and to listen to technical papers presented by foremost 
engineers engaged in the production and design of 
personal aircraft. (The speeches by Dr. Furnas and 
Mr. Wallace will be published in full in the July issue 
of the REVIEW.) 

The theme of the Personal Aircraft Meeting held at 
Wichita this year was in distinct contrast to the theme 
of ‘‘The Meeting on Wings,”’ which was held in Detroit, 
Wichita, and Dayton last year. At the previous 
meeting, the thought that was predominant was 
“What is wrong with the personal airplane’’’ The 
primary idea was that, if an evaluation of the faults of 
the personal airplane were made, this evaluation would 
be a stimulus toward improvement and production of 
personal aircraft. Evidently this philosophy was 
successful, because this year the theme of the meeting 
was one of continued effort and general progress. It 
was evident from each paper that each engineer had 
clearly in mind the three factors that are of prime 
importance in personal airplanes—namely, reliability, 
safety, and utility. 

Perhaps as important as the actual presentation of th« 
technical papers was the opportunity for representatives 
of each company now producing personal aircraft to 
meet with friends in other companies and to exchange 
gossip on who is doing what. As in all phases of the 
aeronautical industry, this exchange of ideas is of 
extreme importance in the personal aircraft field. 

The presence of representatives of the U. S. Air 
Force and the Ground Forces was particularly appro- 
priate. Representatives of all companies were glad to 
hear of the program of these branches of the military 


* Head, Aeronautical Engineering, University of Wichita. 


services in their efforts to acquire aircraft now being 


produced by personal aircraft manufacturers. While 
they freely admitted that they were not expressing a 
policy for any branch of the military services, their 
personal opinions probably reflect the actions that will 
be taken in the future. Their indication that the 
military services will try to sponsor such research that 
might be prohibitive in cost to the personal aircraft 
companies was distinctly encouraging, and their out- 
lining of procedures that should be followed for personal 
aircraft companies to take advantage of military co- 
operation was received particularly well. 

It was apparent as each technical paper was delivered 
that the engineer was completely aware of his respon- 
sibility in the designing and operation of the personal 
airplane. In an industry that is dependent upon the 
response of the individual customer, great attention 
was obviously being paid to the wants of that individual 
customer. The problem of noise appeared to be of 
distinct importance and had been considered in many 
ways. 

The detailed investigation by Gene Norris of the 
utility of an individual airplane proved to be a most 
interesting set of statistics and, for once, statistics that 
did not put the audience to sleep. On the whole, the 
meeting sounded a theme of continued hard work and 
progress, with little thought that a sudden change for 
the better would suddenly reduce an unlimited market 
for all personal airplanes. 

The papers presented at the Technical Sessions were 
as follows: 

A brief description and display of a most interesting 
power plant was given by S. D. Hage, Chief of the 
Propulsion Development Unit in the Boeing Airplane 
Company. This was the Boeing 200-hp. gas turbine. 
The unique features of this turbine were described, 
inclading the separate turbine to drive the compressor 
and another to drive the propeller. The weight of 
this 200-hp. unit was given as approximately 150 lbs., 
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which is indeed attractive as an aircraft power 
plant. 

The reduced weight of the engine compensates some- 
what for its high specific fuel consumption and puts 
it on a comparative basis to most piston-type engines 
for ordinary ranges. Distinct advantages were pointed 
out in the torque curve as contrasted with reciprocating 
engines, in that the maximum torque was developed at 
stalled conditions. It was also pointed out that the 
effect of altitude was less serious for this type of engine 
than the reciprocating type. 

While these advantages were being enumerated, 
several notes of caution were injected. The importance 
of low-loss ducting was highly stressed, with the state- 
ment that many of the advantages which were inherent 
in this type of power plant could be completely elimi- 
nated by high ram losses and high exhaust back pressure. 
Mention was made of the extreme noise generated in 
the air intake, a problem that may further aggravate 
the present efforts of personal aircraft designers to 
reduce the noise level and thus increase comfort of 
personal airplanes. 

The actual engine on display attracted a great deal of 
attention, and much favorable comment was heard on 
its clean and compact design. Undoubtedly, many of 
the power-plant engineers who attended the session 
made a mental note to investigate this unit further. 

The requirements of the Army Field Forces for 
commercial model aircraft were outlined by the follow- 
ing parties: Lt. Col. Claude L. Shepard, Training 
Section, Office, Chief, Army Field Forces, Fort Monroe, 
Va.; Major Richard L. Long, Development Section, 
Office, Chief, Army Field Forces, Air Materiel, Wright- 
Patterson Air Force Base; Major David G. Cogswell, 


Air Division, Development Section, Office, Chief, 
Army Field Forces, Fort Monroe, Va. 

Each of these individuals presented a phase of the 
Army Field Forces program. Lieutenant Colonel 
Shepard, in discussing the past, told how and why the 
army got started in light aviation. Major Long dis- 
cussed the present, and Major Cogswell talked about 
the future. 

Colonel Shepard described the initial steps that 
were undertaken to put the light airplane in the military 
services. This involved the use of ‘‘Cub’’-type air- 
planes that participated in landing actions in the North 
African Campaign. His relation of the incidents that 
occurred during this first military use of the light air- 
plane proved to be extremely interesting. The handi- 
cap of being fired upon by both enemy and friendly 
troops was soon overcome by directives to friendly 
forces and by retaliation to enemy forces. During the 
later stages of all campaigns, the light aircraft were 
particularly immune from hostile fire, and the apprecia- 
tion of the friendly forces for their services became 
greater as their use was extended. The uses of light 
aircraft in military service were expanded to include 
not only artillery spotting but courier service, signal 
corps operation, and were used in all branches of the 
military ground forces which required fast and depend- 
able transportation. 

The requirements of the Army were generally divided 
into three types. First, the ‘Jeep’ type, which would 
serve directly with combat units. Second, the ‘““Weap- 
ons Carrier’ type, which would serve group, brigade, 
and division headquarters for transportation into and 
out of combat areas. The third type was equivalent 
to the staff car, which would serve corps, Army, and 


Panel of Speakers at Morning Session (left to right): Prof. Kenneth Razak, Head, Aeronautical Engineering Department, 
University of Wichita, Chairman of Morning Session; Lt. Col. Claude L. Shepard, Training Section, Office, Chief, Army 
Field Forces, Ft. Monroe; Major Richard L. Long, Development Section, Office, Chief, Army Field Forces, Air Materiel 
Command, Wright-Patterson Air Force Base; Major David G. Cogswell, Air Division, Development Section, Office, Chief, 
Army Field Forces, Ft. Monroe; Eugene W. Norris, Flight Safety Foundation; S. D. Hage, Chief, Propulsion Development 
Unit, Boeing Airplane Company; and Elton H. Rowley, Chief of Engineering Flight Test, Boeing Airplane Company, 
Wichita, who is this year’s Chairman of the I.A.S. Wichita Section. 
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Speaker Brings His Own Engine: The great interest in Boein 
200-hp. gas turbine is evidenced by this unposed shot of a group 
amining one of the actual engines used to illustrate Mr. H 


paper. 


theater headquarters to provide fast transportation for 
high-level staff officers. 

Major Long presented the procedures that ar 
ordinarily followed in procurement of private aircraft 
He indicated that three types of procurement are gen 
erally followed. The first is the ‘‘off the shelf pur 
chase.’ This involves the purchase of commercial 
aircraft as they are being produced in the plant, with 
no change other than that of painting the militar 
insignia. He indicated that considerable success had 
been encountered in this type of procurement. 

The second type of procurement is that of the 
modified ‘‘off the shelf purchase.” In this case the 
commercial aircraft are modified only insofar as equip 
ment, instrumentation, and items such as standard 
fittings are installed instead of the commercial equi; 
ment. The basic airplane is maintained unaltered 
The third type of procurement is that of the ‘“‘handbook 
airplane.’ In this procurement, the article is designed 
according to the handbook for airplane designers as 
issued by Air Materiel Command. The airplane con 
forms in all respects to all military requirements. The 
advantage of this program is great, in that complete 
interchangeability and replaceability of parts is secured. 
The disadvantage, of course, is that of cost. In view 
of the limited budgets now being imposed upon the 
military services, it is probable that greater numbers 
of “‘off the shelf purchases” will be made. Emphasis 
was placed upon the desirability, even in commercial 
aircraft, of serviceability and reliability such as required 
by military airplanes. 

Major Cogswell described his idea of the future opera 
tions of the military services in acquiring light air- 
planes. He expressed a desire for the military to spon 
sor, within the personal aircraft industry, research on 
projects that would ordinarily not be considered by the 
personal plane manufacturers. Reference was made 
in particular to accessories such as starters, generators, 
propellers, and high-life devices. When comment was 
made from the floor regarding some of the major 
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changes that have been made in “off the shelf pur- 
chases,’ it was remarked that the changes made have 
invariably been to the improvement of the airplane 
and that in many cases, the changes have been incor- 
porated on later models of the commercial product. 

A complete analysis of the specific operating costs 
and utility of a light airplane was made by Gene 
Norris, Washington representative of the Flight Safety 
Foundation. His operations of a two-plane airplane 
for a period of 1 year are described in detail elsewhere 
in this magazine. The conclusions that can be arrived 
at from a study of this report are that an airplane not 
only furnishes reliable transportation but furnishes 
this at a cost that is comparable to that of surface 
transportation. Adding to this the pleasure benefits 
that arise from flying would seem to indicate that great 
promise is in store for utilization of the airplane in its 
present form. Continued technical improvement could 
certainly improve this situation. 

Fred E. Weick, Director of Personal Aircraft Re- 
search at Texas A. & M., served as chairman of the 
Afternoon Session at which were discussed some devel- 
opments in the detailed design of modern personal 
aircraft. J. W. Massey, Test Engineer for the Beech 
Aircraft Corporation, described in detail the mechani- 
cal development of a transmission to permit the cou- 
pling of two engines to a single propeller. This paper, 
presented elsewhere in this issue of the REview, indi- 
cates clearly the great amount of effort expended on 
this project and the foresight and technical ability of 
the designers. This development appears to have 
particular significance in decreasing the hazards of flight 
due to malfunctioning of engines. The magnitude and 
number of the technical problems encountered and 
solved in this project was fully brought out in the discus- 
sion. The participation of the C.A.A. in this develop- 
ment project from its initial phases was of particular 
benefit in the final approval of the installation. 

Another basic problem in the design and operation 
of all aircraft, but of particular importance in the per- 


Speakers at the Afternoon Session (left to right): Marvin Green- 
wood, Vice-President, Anderson, Greenwood & Company; Fred E. 
Weick, Director, Personal Aircraft Research, Texas A. & M., and 
Chairman of the Afternoon Session; J. W. Massey, Test Engineer, 
Beech Aircraft Corporation; and Lloyd L. Long, Jr., Aerodynam- 
icist, Beech Aircraft Corporation. 
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sonal airplane, was that of “stick forces.”’ The dis- 
cussion of this by Lloyd L. Long, Jr., Aerodynamicist 
of Beech Aircraft Corporation, was thorough. The 
necessity exists of having a stick-force gradient that 
will be satisfactory to the pilot from the standpoint of 
prevention of fatigue and yet sufficiently high so that it 
will be difficult for the pilot to inadvertently put the 
aircraft into maneuvers from which high load factors 
would result. The configuration of the control system 
is governed by the criteria that maximum allowable 
control force pressure is 75 Ibs. and that the minimum 
force required to place the airplane in ultimate load 
factors conditions should be greater than this minimum 
allowable. The comparison of the stick force per 
maximum allowable load factor from maximum dive 
speed, as well as from level flight accelerated pull-up, 
must be considered in the stick-force gradient. 

The expression of the use of the airplane is of impor- 
tance in the specification of stick-force gradient. Val- 
ues of stick force per “‘G’’ range from 8 Ibs. for pursuit 
and sport types, as well as military trainers and crop 
dusters, up to 10 to 20 lbs. for personal transport air- 
craft. Verification of these stick-force gradients from 
flight test was discussed. The use of antiservo tabs 
on the horizontal. control surfaces was presented as a 
means for increasing the stick force per ““G”’ gradient 
and to prevent inadvertent high load factors. A com- 
parison of aircraft in production at the present time 
shows that no distinct differences are encountered when 
comparing aircraft in approximately the same category. 

It was pointed out that, regardless of the care and 
effort that is expended toward a satisfactory stick-force 
gradient, no absolute protection is afforded to the pilot 
who insists on flying in instrument weather with little 
or no experience in instrument flying. 

To conclude the Technical Sessions, a paper was 
presented by Marvin Greenwood, Vice-President of 
the Anderson, Greenwood & Company, describing the 
development of the Anderson-Greenwood Model 14. 
This airplane, which was described in the February, 
1949, issue of the REVIEW is an example of the thinking 
of the modern airplane designer toward the good of an 
airplane, with increased utility and greater customer 
satisfaction. An interesting analysis was presented 
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in which the five senses of the human being were con- 
sidered in the initial stages of the aircraft design. The 
senses of touch, smell, hearing, sight, and taste were all 
considered, and it was evident that visibility, as evi- 
denced by the sense of sight, was of prime importance 
in the design of the airplane. This was one of the 
major factors contributing to the pusher configuration 
of the airplane as it was finally developed. It is indeed 
apparent from photographs taken from within the 
aircraft that the sense of sight has been adequately 
satisfied in this aircraft, since the visibility is remark- 
able. 

The discussion session following the paper brought 
out a few of the items that had been encountered in 
this design. Some of these were the spiral instability 
of the aircraft as it was originally designed, which has 
been remedied by an increase in the effective dihedral. 
An additional item was the interference between the 
trailing edge of the wing and the pusher propeller. 
This was remedied by increasing the distance between 
the leading edge of the propeller blade and trailing 
edge of the wing to about 6!/2 in. and by a considerable 
strengthening of that portion of the wing. The dis- 
cussion also brought out that considerable effort was 
being expended toward an adequate soundproofing 
between the passenger compartment and the engine 
compartment. Motion pictures, while apologetically 
presented as ‘home movies,’’ adequately showed the 
airplane from all angles and afforded complete views of 
the airplane while on the ground and in flight. The 
group as a whole felt that the level of the home movies 
had been raised considerably after viewing these shots. 

In the afternoon preceding the dinner, an exhibit 
of the latest personal aircraft was held at the Wichita 
Municipal Airport. Nearly all manufacturers were 
represented, and the membership had an opportunity 
to examine the 1949 models. Of particular interest 
at this exhibit was Al Mooney’s latest single-place 
airplane, the M-18A. A flight exhibit of this airplane 
was impressive, with its short take-off and climb per- 
formance. 

The exhibit of the latest in personal aircraft served 
to accent the theme of the Sixth Annual Personal Air- 
craft Meeting: ‘‘work and progress.” 
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Beech Aircraft Corporation 


4 od POSSIBILITY of driving one propeller with two 
or more engines has interested designers for a 
number of years, as evidenced by patents that have 
been granted for devices of this nature. The advan- 
tages of using two engines to drive one centrally located 
propeller to provide single-engine flying characteristics 
for a twin-engine airplane are rather obvious. Less ob- 
vious but not less real are the advantages of the Twin- 
Quad arrangement. With the Twin-Quad arrange- 
ment, two engines driving one propeller are mounted 
on each side of the airplane (see Figs. 1 and 2). A 
detailed discussion of the aerodynamic characteristics of 
the Twin-Quad is beyond the scope of this paper; how- 
ever, a brief discussion of this phase is necessary in 
order to explain the reason for the development de- 
scribed herein. 

The original design data and subsequent flight test 
results gathered during more than a hundred engineer- 
ing test flights show that the Twin-Quad power-plant 


Presented at the Sixth Annual Personal Aircraft Meeting, 
I.A.S., Wichita, Kan., April 29-30, 1949. 

* The author respectfully acknowledges the advice and help 
of Alex Odevseff, Beech Staff Engineer and designer of the Twin 
Quad transmission; W. A. Day, Assistant Project Engineer 
and W. O. Stephens, Test Engineer. 

+ Test Engineer. 
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arrangement gives a definite gain in performance over a 
conventional four-engined airplane of the same gross 
weight and power. The gain in performance is, of 
course, even more impressive when comparison is made 
against conventional two- or three-engined aircraft. 
The increased performance is most outstanding in the 
‘‘one-engine-inoperative’’ condition. The reason for 
this is that, when an engine fails, no disposition need 
be made of a propeller that conventionally would be 
attached to the inoperative engine. Operationally, 
this relieves the crew of not only the customary opera- 
tion of feathering the propeller but also the necessity 
of identifying the dead engine with the risk of serious 
consequences if the wrong propeller is feathered. With 
a conventional arrangement, the loss of the power of one 
engine means that some of the otherwise useful power 
of the remaining engine must be used to overcome the 
drag of the dead engine and propeller. Feathering the 
propeller reduces this drag but does not completely 
eliminate it. For a four-engined aircraft to be accept- 
able, it must be able to continue take-off and climb at a 
satisfactory rate with one dead engine and its propeller 
windmilling, since the crew cannot be expected to 
identify correctly the dead engine and feather its pro- 
peller in the short length of time available. This prob- 
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lem, of course, does not exist with the Twin-Quad ar- 
rangement. 

With the Twin-Quad there is actually a considerable 
gain in propeller efficiency when the propeller is absorb- 
ing the power of only one engine. Climb tests with the 
Twin-Quad have shown that with one of the four 
engines dead, thus reducing the brake horsepower by 
one-fourth, the net thrust horsepower available is 
reduced by less than one-fourth. In other words, fail- 
ure of one engine in the Twin-Quad leaves more than 
“three engines’ worth’ of thrust horsepower, whereas 
in the conventional four-engined configuration, an 
engine failure always means Jess than “three engines’ 
worth’ of thrust horsepower available to continue 
flight. Figs. 3 and 4 show a comparison of the Twin- 
Quad type engine arrangement as compared with 
conventional arrangements. Controllability in the 
one-engine-out condition is also improved, since our 
flight tests show that the minimum controllable air 
speed is considerably lower than would be expected in 
an equivalent conventional four-engined airplane. 
Identification of the dead engine in the Twin-Quad is 
easy and positive because the dead engine stops rotating 
almost instantly and its tachometer, oil pressure, etc., 
drop to zero. 

Use of the horizontally opposed engines permits 
submerging the engines completely inside the wing. 
This results in greatly reducing the parasitic drag 
and airfoil flow disturbance associated with conven- 
tional engine nacelles and, hence, in a cleaner and more 
efficient airplane in normal flight as well as emergency 
conditions. 

It should be remembered that the above information 
is based on the results of flight tests and not on hypo- 
thetical data. 

Several accessories usually mounted on the engines 
are mounted on the transmission. This, plus the fact 
that no propeller or governor and associated controls 
are disturbed during engine change, cuts down the 
time required to remove an engine to 45 min. and time 
to replace an engine to 90 min. 


DESCRIPTION OF TWIN-QUAD POWER PLANT 


The following description of the Twin-Quad power 
plant covers the configuration that completed the 
C.A.A. ground test. In this paper the complete 
power plant is considered to be two engines, together 
with the transmission and propeller. The Twin-Quad 
airplane uses two such power plants. The complete 
power plant consists of the following major assemblies: 
(1) two engines; (2) two clutch assemblies; (3) one 
main gearbox, housing the spiral bevel gears; (4) 
one gearbox-to-propeller drive shaft; (5) one nose 
assembly which houses the propeller shaft and pro- 
peller thrust bearing; and (6) one propeller. 

The general relation of these major assemblies as they 
are installed in the airplane wing or test stand is shown 
in Fig. 5. The engines are mounted with their axes 
approximately parallel to the wing spar. A clutch 
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Fic. 3. Diagram comparing Twin-Quad take-off with other 
airplanes of the same weight and power. 
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COMPARISON OF TWIN-QUAD WITH CONVENTIONAL TWO, THREE AND 
FOUR ENGINE AIRCRAFT. 
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Fic. 4. Diagram comparing Twin-Quad one engine inoperative 
ceiling. 


Fic. 5. Top view of engines and gearbox—drawing. 
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Fic. 6. Rear view of main gearbox. 


Fic. 8. Clutches. 


Fic. 9. Clutches, disassembled. 
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assembly is attached by studs to the front of each engine 
crankcase in place of the conventional planetary reduc. 
tion gear, which is not installed on these engines. 

The engines face each other with the main gearbox 
between them. The clutches drive the bevel pinions 
through spherical-splined couplings that permit move. 
ment of the engines in their rubber mounting. The 
bevel pinions are inside the main gearbox and mesh 
with the same main bevel drive gear. The main bevel 
drive gear is, in turn, coupled to the drive shaft, which 
transmits power forward to the nose and propeller, 
The main gearbox is rigidly mounted in the wing struc- 
ture. Spherically splined couplings are used at each 
end of the drive shaft to permit normal deflection of the 
nacelle structure that supports the nose housing and 
propeller. In the test stand and airplane installation 
the propeller is approximately 4'/, ft. ahead of the lead- 
ing edge of the wing. The nose housing contains the 
propeller shaft and the necessary bearings to carry 
thrust, radial, and gyroscopic loads. 


MAIN GEARBOX 


(Figs. 6 and 7.) The main gearbox is a magnesium 
casting that provides support for bearings, accessories, 
etc., and is closed on the forward side by the front cover 
plate. The main spiral bevel gear is supported radially 
by two aluminum-tin bearings, one in the main gearbox 
casting and one in the front cover plate. Thrust from 
this gear is taken by a ball bearing mounted in the main 
gearbox casting. The two spiral bevel pinions are 
straddle mounted in the main gearbox. The inner ends 
of the pinions are supported by aluminum-tin bearings 
in the main casting, and the sides of the pinions away 
from the main gear center are supported by double-row 
ball bearings that also carry the thrust load from the 
pinions. 

The main spiral bevel gear incorporates a spur gear 
that engages other spur gears mounted in the main 
gearbox, thus providing drives for the generator, pro- 
peller governor, and starter, as well as one auxiliary 
drive that was included in the design to accommodate 
possible future requirements. The transmission oil 
pressure and scavenge pump are also driven by this gear 
train. 


CLUTCHES 


(Figs. 8,9,and 10.) The two clutches are of identical 
design. They are multiple-disc type. In normal opera- 
tion they provide direct connection between the engines 
and the main gearbox pinions. The axial force neces- 
sary to.compress the alternating driving and driven 
discs to provide direct coupling is obtained by the action 
of the engine torque on a male and female spiral spline 
that couples the driven discs to the pinion coupling. 
Thus, the axial force increases with an increase in en- 
gine torque; however, an adjustable stop is provided 
to limit the torque transmitted by the clutch and thus 
avoid damage to the drive system from shock loads. 
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BEECH 


Should engine torque fail; the spiral splines act in the 
opposite direction and separate the clutch discs, thus 
allowing the engine to disengage itself and stop without 
affecting the propeller or the other engine, which con- 
tinues to drive the propeller. If, after the clutch has 
disengaged itself, engine torque is restored, the clutch 
will re-engage when the engine speed equals the pinion 
speed. This automatic re-engagement takes place 
because the viscous drag of the oil between the clutch 
discs is sufficient to provide force from the spiral spline 
to begin automatic engagement of the clutch. 

During starting, idling, and power-off flight, it is 
desirable to have a direct coupling between the engines 
and the propeller to provide a flywheel to assure con- 
tinued engine rotation during operation at or near closed 
throttle. To accomplish this, a mechanical override 
is provided which will compress the clutch discs inde- 
pendently of the automatic action of the spiral splines. 
This mechanical override is energized by a reversible 
electric motor, thus permitting the clutch to be shifted 
electrically into the mechanical engage position or the 
automatic engage and disengage position. The elec- 
tric switch controlling the clutch mechanical override 
mechanism is operated by engine manifold pressure. 
With this arrangement the clutch is in the automatic 
disengage position under power flight conditions, and 
the clutches are mechanically locked so as to transmit 
torque in either direction when operating at or near 
closed throttle. 

The complete clutch assembly including the override 
actuator is housed in cast magnesium housings. 


DRIVE SHAFT 


The drive shaft is a 3'/s-in. diameter tubular shaft 
with spherical couplings attached to fittings welded to 
each end of the shaft. 


Nose ASSEMBLY 


(Fig. 11.) The drive shaft couples to the propeller 
shaft which has a standard SAE No. 40 splined end to 
accommodate the Hamilton Standard 22D40 hydro- 
matic propeller. This shaft is supported in the cast 
Magnesium nose housing by an aluminum-tin radial 
bearing and a large diameter single-row thrust ball 
bearing. A spiral gear on the propeller shaft drives the 
nose-housing scavenge pump. 


O1L SYSTEM 


The transmission unit is pressure-lubricated by a 
dry-sump lubrication system similar to conventional 
aircraft engine dry-sump systems. Oil from the ex- 
ternal oil tank is drawn into the oil pressure pump. 
Pressure oil from the pump passes the oil pressure re- 
lief valve that controls the oil pressure. Relief oil is 
returned to the intake side of the pump. From the 
telief valve the oil flows to the strainer compartment, 
and from the strainer compartment it is conducted to 
the bearings supporting the spiral bevel gears and to the 
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SPIRAL SPLINE 
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(a) 


SCHEMATIC DRAWING SHOWING CLUTCH 
POSITION WITH A DEAD ENGINE 


(b) 
SCHEMATIC DRAWING SHOWING NORMAL 
CLUTCH DRIVING POSITION 


(¢) 


HEMATIC DRAWING SHOWING CLUTCH 
POSITION DURING GLIDE - (CLUTCH E DB 


TO TRANSMIT TORQUE IN EITHER DIRECTION 


Fic. 10. Diagrams of clutch operation. (a) Disengaged Post- 
tion—If engine stops, clutch disc housing also stops. This 
tends to stop both sets of discs and the female spiral spline. Con- 
tinued rotation of the propeller and male spiral spline moves the 
female spiral spline toward the gearbox pinion thus disengaging 
the clutch. (b) Normal Driving Position —The engine drives the 
clutch disc housing and the discs splined to it. Oil viscous drag 
causes the discs splined to the female spiral spline to tend to fol- 
low. This causes the female spiral splines to move toward the 
engine thus compressing the discs and providing a solid drive. 
Torque that can be transmitted is limited by adjusting the over- 
load slip spring to give the desired limit value when the female 
spline contacts the stop at the end of its travel. (c) Override 
(Glide) Position—The override control sleeve is moved toward 
the engine by the electric actuator (not shown). The spring 
snaps over center and assumes the position shown exerting an 
axial force on the clutch discs and engaging the clutch so that 
torque is transmitted in both directions. 
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Fic. 11. 


Nose, disassembled. 


accessory drive bearings. Two pressure spray jets 
are provided to cool and lubricate the spiral bevel 
gears. 

Oil from the main gearbox pressure system is carried 
to the inside of the clutch shaft through the clutch- 
to-gearbox coupling. From the clutch 
is distributed to the bearings and 
clutches. 

The nose assembly is lubricated by an external linc 
connecting the nose to the main gearbox pressure sys 
tem. Oil from this line goes directly into the plain-type 
radial bearing and from there to the hydromatic pro- 
peller. Oil from the nose drains to a small sump in the 
nose casting, where it is picked up by the nose scavenge 
pump and returned directly to the oil tank. 

Oil from the main gearbox bearings and jets drains 
to the main gearbox sump. The clutch housings are 
also drained into the main gearbox sump. The main 
scavenge pump picks up oil from the main gearbox 
sump and returns it to the oil tank. 

The propeller used with the transmission unit is 
conventional two-bladed Hamilton Standard Hydro- 
matic, Model 22D40. A conventional double-capacity 
hydromatic governor is used. The governor is mounted 
on the main gearbox and receives its oil supply from one 

High pressure gov- 


shafts, oil 


discs in the 


of the gearbox pressure passages. g 
ernor oil from the governor is conducted through drilled 
passages in the main casting to an oil transfer tube that 
is concentric with the main gear and drive shaft cou- 
pling. This transfer tube runs in bronze bearings, which 
serve as a pressure seal and also permit the high-pressure 
governor oil to be delivered to the inside of the rotating 
main drive shaft. A similar oil transfer tube at the 
front end of the drive shaft conducts the oil into pas- 
sages in the propeller shaft which take the oil to the pro 
peller so that it operates in the conventional manner 
The propeller shaft also includes passages that connect 
the propeller to the plain aluminum-tin radial bearing 
in the nose housing, thus making oil at normal trans- 
mission pressures available to the propeller to form its 
low-pressure oil supply. Propeller feathering is ac- 
complished in the conventional manner by means of 
an external feathering pump connected to the fitting 
provided on the governor. 


ENGINEERING 


REVIEW—JUNE, 1949 


ENGINES 


(Fig. 12.) The engines used are Lycoming Mode 
GSO-580 eight-cylinder horizontally opposed engines 
of conventional design. They were equipped with 
integral gear-driven superchargers, pressure carburetors, 
and eight fourth-order bifilar torsional vibration damp. 
ers. Engine piston displacement is 578 cu.in. The 
engines are rated at 400 b.hp. at 3,300 r.p.m. for take-off 
and meto power is 350 b.hp. at 3,000. 


DEVELOPMENT AND TESTING 


The basic development began in 1943 with experi- 
mental work on a similar engine configuration for an 
airplane using one dual-engine power plant. This 
airplane was not built, but considerable test stand ex. 
perience was gained on the first transmission. A 
roller-type clutch was tried and was definitely unsatis. 


factory. The use of a reduction gear in the nose and 
a small, high-speed shaft was tried and discarded. 
Much information on gear and clutch design was ac- 
quired. 

Late in 1946 the testing was begun on the trans- 
mission for the Twin-Quad airplane. Unfortunately, 
the engines that would be used in the flying airplane 
were not available at the beginning of the program and 
expendable-type 450-hp., horizontally opposed engines 
with a design life of 50 hours were obtained on the 
surplus market and used. The first part of the testing 
and development program was consumed with finding 
proper bearing materials, clutch-plate materials, ete. 
In order to reduce weight, aluminum-tin bearings had 
been used throughout. These bearings gave consider- 
able trouble, and many other bearing materials were 
tried. However, we found that aluminum-tin was 
the best radial bearing we could find, although it was 
unsatisfactory as a thrust bearing. All aluminum-tin 
bearings carrying heavy thrust loads were redesigned 
to carry only radial loads, and ball bearings were used 
to carry thrust loads. 
tremely satisfactory. 


This arrangement has been ex- 


An unsupercharged version of the final engine next 
became available. These engines were mounted in a 
mock-up wing nacelle test stand (Fig. 13). At this 


stage of the development, it became evident that some 
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BEECH TWIN-QUAD 


control of the rate of engagement and disengagement 
of the clutch was imperative. The design of the trans- 
mission at this time did not include either control of 
disengagement rate or any device to absorb shock loads 
when an engine engaged itself. The result was a unit 
that was satisfactory under normal conditions but be- 
haved in a strange fashion when an engine malfunc- 
tioned. What occurred was that an interruption in the 
smooth flow of power from the engine would cause the 
engine to disengage itself momentarily; the engine 
then accelerated rapidly and re-engaged itself sud- 
denly. The shock load from this sudden engagement 
sometimes resulted in failure of some part of the system, 
particularly if the engine malfunction was a missing 
cylinder or other type of malfunction that repeated it- 
self. This phenomenon was caused by the extremely 
rapid acceleration and deceleration that can occur in an 
engine with a small flywheel. Checks with a commuta- 
tor and oscillograph gave positive proof of acceleration 
and deceleration occurring during engine malfunctioning 
This 
obviously meant that the clutch must not release in- 


in as short a period as one-tenth of a second. 


stantaneously, because an instantaneously releasing 
clutch would allow a missing engine to continuously 
disengage and re-engage itself, which resulted in re- 
peated shock loads. 


Efforts toward solution of the malfunction problem 
were in two directions; First, a control was sought for 
the rate of clutch disengagement. This rate of disen- 
gagement was found to depend on the moment of inertia 
of the rotating parts of the engine and also of the num- 
ber of discs in the clutch. By increasing the number 
of dises from eight pair to ten pair, the possibility of 
shock loads from minor ignition and carburetion mal- 
functioning was greatly reduced. At this phase of the 
testing, supercharged engines became available, and the 
higher moment of inertia of these engines, together with 
increasing the number of clutch discs, practically 
eliminated the tendency to engage and disengage when 
an engine malfunctioned.- However, in light of the 
fact that we had experienced failure in the past when 
using the original clutch design, an extensive malfunc- 
tion test was run using nonsupercharged engines. 
This testing was done with the idea of discovering the 
weakest parts in the transmission and strengthening 
these parts until they could withstand any punishment 
we could produce by deliberately inducing engine mal- 
functioning. 


This program was successful, and all parts that could 
be made to fail were strengthened until, finally, a pro- 
peller drive shaft failure occurred. It was undesir- 
able to change the dimensions of this part because 
it had proved to have desirable vibration characteris- 
ties. 

The step in this second direction was to provide a 
torque limiter to prevent transmission of any loads that 
exceeded the safe load-carrying ability of the trans- 
mission. This was accomplished by opposing the axial 
force on the clutch plates by a heavy adjustable spring 
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Fic. 13. Test stand. 


and providing a stop for the engaging member. By 
adjusting this spring the torque-carrying capacity of 
the clutch could be definitely limited. Because of the 
wide range between engine peak torque and safe trans- 
mission torque this adjustment was not unduly criti- 
cal. 

Testing of the torque limiter was done with strain 
gages on the drive shaft. A comparison of loads 
with and without the torque limiter showed that 
the torque was definitely limited to the preset 
value. 

The net result of this development was a transmission 
that is structurally capable of taking enormous over- 
load and at the same time is designed to positively pre- 
vent the occurrence of such overloads. The strength- 
ening of the transmission parts was done at points that 
proved weak from actual tests rather than by analysis 
that must of necessity be based on assumed and/or 
unknown loads. The resulting transmission is there- 
fore sure of adequate strength, and at the same time the 
addition of unnecessary weight to parts whose strength 
is adequate is avoided. 

It is interesting to note that during this development 
the torsional vibration problem, which we had ex- 
pected to be the worst problem, gave us practically no 
trouble. The torsional characteristics were extremely 
close to the values that were calculated during design 
in spite of the existence of the clutch. The only peak 
of consequence occurred at a speed below idling and had 
to be substantiated by operation with the propeller 
feathered. No torsional fatigue failures occurred dur- 
ing the entire development. In fact, the only fatigue 
failures at all occurred in a long, unsupported propeller 
oil tube inside the drive shaft. This tube was used to 
avoid the weight of oil in the drive shaft. This diffi- 
culty was overcome by accepting the oil weight and 
eliminating the tube. Whip of the drive shaft was ex- 
pected to give trouble, since we had heard of a number 
of cases of shaft whip in extension shaft installations. 
We had no trouble whatever from whip, even when 
running well above take-off r.p.m. with a shaft with 
0.080-in. run-out at the midpoint. The use of a large- 
diameter, slow-turning shaft was no doubt responsible 
for the freedom from whipping trouble. 
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The C.A.A. testing of the transmission was severe. 
In order to prove that four engines coupled to two pro- 
pellers were equivalent to four engines and four pro- 
pellers, we were required to pass testing equivalent to 
three consecutive 150-hour, engine-approval tests. In 
spite of the severity of these tests, the C.A.A. approval 
angle of this transmission testing worked out rather 
well. <A rather different policy was followed in this 
approval in that the C.A.A. entered the picture in the 
early part of the development. The C.A.A. engineers 
were in on all of the development difficulties and the 
solution of these difficulties and were thus able to ac 
cumulate and evaluate sufficient data to justify ap- 
proval at an earlier date than would have been the case 
if development testing had been completed before be- 
ginning C.A.A. tests. The soundness of the original 
basis of approval was forcefully demonstrated by 
second C.A.A. test for approval of an increase in engine 
power. This second test was run on the same trans- 
mission that was used for the original test and consisted 
of 30 hours at take-off power and 120 hours at 104 per 
cent meto power plus considerable functional testing. 
This test was completed with no transmission trouble. 
This development has shown that a ‘‘cut-and-dried 
endurance test of a specified number of hours is not a 
satisfactory means of evaluating the airworthiness of 
this type of transmission. The peculiarities of the 
system must be found and the test program set up to 
suit each individual case. 

In addition to the end result we sought—that is, the 
successful development of the Twin-Quad transmis- 
sion—this project has established in our opinion the 
following requirements that must be fulfilled by any 
drive system using two or more engines to drive one 
propeller. 

(1) A failed engine must automatically uncouple 
itself from the propeller and good engine; however, this 
uncoupling must not be so rapid that a minor engine 
malfunction will cause the engine to disengage. 

(2) Provision must be made to ensure that all en- 
gines continue to run under closed-throttle and very- 
low-power conditions. This means that a flywheel 
must be provided either by coupling the engines to the 
propeller or by using separate flywheels. Flywheels 
are rather impractical from a weight standpoint, and 
idle operation is still unreliable. The throttle action in 
approaches and taxiing with engines engaging and dis- 
engaging is undesirable when separate flywheels are 
used. 

(3) The complete power plant must be designed to 
avoid torsional vibration resonance in the operating 
range in both single- and dual-engined operation and 
in any possible phasing relation between the two en- 
gines. If this resonance cannot be avoided, then parts 
must be capable of withstanding the resulting fatigue 
loads. 


JUNE, 1949 


(4) Provision must be made for restarting a dead 
engine in flight. 

(5) If an engine disengages itself for any reason, 
it must re-engage automatically if its speed equals the 
speed of the other engine. 

(6) The complete transmission must be stressed to 
withstand the shock loads of sudden engagement of the 
clutch, or some provision must be made to limit these 
loads. 

The Beechcraft Twin-Quad meets these require- 
ments. 


Following are several questions that are almost 
invariably asked about the Twin-Quad transmis- 
sion: 


Q. Howclosely must the throttles be synchronized ? 

A. We have run with differences as high as 20 in. of mani- 
fold pressure between the two engines with no adverse ef- 
fect. The only reason for synchronizing throttle setting 
is to distribute load equally between two engines 

Q. If one throttle is pulled back, won’t that engine slow 
down? 

A. No. As long as an engine is developing enough power to 
turn the speed of its mate at zero load it will stay engaged. 

Q. What does the pilot have to do if an engine fails on take- 
off ? 


A. Nothing as far as the power plant is concerned. The dead 
engine disengages itself and the propeller automatically 
goes to the proper blade angle for one-engined operation. 
It is, of course, advisable to shut off fuel to the dead engine 
as soon as practical. The same procedure applies to en- 
gine failure at climb and cruise power. 

Q. Can a dead engine be restarted by engaging its clutch? 
If so, how much must the good engine speed be reduced 
for the pickup? 

A. A dead engine can be picked up by engaging the clutch. 
We have picked up engines at speeds up to 3,000 r.p.m. 
without damage; however, in practice it is recommended 
that the propeller control be set at minimum governing 
r.p.m. to reduce the load. 

Q. If two engines should fail at the same time, will the pro- 
peller run away? 

A. No. The governor is driven independently of the engines 
and controls a windmilling propeller in the same way it 
does a propeller that is producing thrust. 

Q. Dothe clutches ever slip? 


A. No, not during normal running. If an engine is missing 
on one or more cylinders, the clutch will creep very slowly. 

Q. How do the engines fire in relation to one another? 

A. In general, the phase relation of the two engines is a mat- 
ter of chance. They do seem for some reason to avoid 
firing simultaneously and tend toward firing like a 16- 
cylinder engine, although they never seem to reach this 
condition. 

Q. Couldn’t an overrunning roller-type clutch be used and 
save space and weight? 

A. We tried this type of clutch in the early part of our devel- 
opment. The result was a rather thoroughly wrecked 
transmission. The rate of engagement and disengage- 
ment is not so well controlled in this type of clutch and 
shock loads apparently run high. 
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An Analysis of the 


Economy and Utility 
of the Personal 


Airplane 


EUGENE W. NORRIS 


Flight Safety Foundation 


ee UTILITY AND COST of modern personal airplanes 
have been the subjects of so much commendatory 
propaganda from aviation enthusiasts and of so much 
derogatory comment from critics that it must have 
created confusion in the minds of many potential 
owners. Although the author's experience with club- or 
company-owned airplanes during the past 10 years had 
been generally encouraging, he was impelled, early in 
1948, to purchase and operate a truly personal light air- 
plane in order to resolve, at least in his own mind, the 
controversy that has continued to rage. The plan was 
to conduct a ‘“‘typical’’ operation for 12 months, in- 
cluding full exposure to all of those economic and 
utility factors that had been either praised or damned. 
This would include not only the airplane itself but also 
factors on the ground which influence the cost, con- 
venience, or utility of air travel. This presentation will 
dwell primarily upon the aircraft economic factors and 
the extent to which each is subject to control by the air- 
plane designer. It will also mention a number of the 
associated factors or problems that influence acceptance 
and use of personal aircraft business or pleasure. 

The reader should bear in mind that the paper and its 
conclusions, observations, and recommendations are 
based upon one man’s experience for | year with one air- 
plane. Additional similar records would permit a more 
conclusive presentation. 

To obtain the desired information, which it was hoped 
might make some worth-while contribution to the sub- 
ject, it was determined to establish two distinct phases 
of the experience for recording. The first and simplest 
phase was to record carefully hours flown, distance 
covered, costs, etc., for an analysis of operating eco- 
nomics. The more difficult but equally important phase 
would cover records of interesting experiences, out- 
standing accomplishments, delays, and inconveniences. 
If use of the airplane would permit a business or pleasure 


Presented at the Sixth Annual Personal Aircraft Meeting, 
LA.S., Wichita, Kan., April 29-30, 1949. 

* Four-place data supplied through courtesy of Dr. Leonard 
M. Greene, President, Safe Flight Instrument Company, and is 
based upon his actual experience. 


37 


Eugene W. Norris 


trip that would have been impossible, more difficult, or 
more expensive by other means, it was to be recorded. 
On the other hand, if dependence upon the airplane 
caused inconvenience or expense that could have been 
avoided by other means of travel, it was also to be re- 
corded. By weighing these experiences in their actual 
proportion it was felt that this might help to substanti- 
ate a generally favorable or generally unfavorable 
opinion as to the actual reliability, usefulness, and 
economy of today’s personal airplanes. 

A 90-hp. two-place all-metal conventional high-wing 
monoplane was chosen because its initial and operating 
costs appeared reasonable for the purpose intended and, 
because of its relatively low cruising speed, it would re- 
flect utility in a conservative light. 


PERSONAL AIRPLANE CosTt—PRICE—VALUE 


A pilot association member recently complained in 
his organization’s bulletin that it had always been a 
mystery to him why aluminum airplanes cost more than 
steel autos. As he reported, aluminum prices had fallen 
30 per cent without a corresponding adjusment in per- 
sonal airplanes price scales. At the same time, he re- 
ported that, although steel had risen 40 per cent in the 
same period, he’ could buy a modern automobile for 
$1,200 or $1,400. Since the implication reflects a 
widely held public opinion, the author looked into the 
situation and found the following facts. 

(1) Aluminum sheet has been reduced in price 20 per 
cent in 10 years. Since this item comprises less than 
10 per cent of the price of a modern all-metal personal 
airplane, its net effect would permit only a 2 per cent re- 
duction in airplane prices. 

(2) Bureau of Labor Statistics shows auto prices up 
82 per cent in same period. 

(3) Comparable (similar performance) aircraft prices 
are: 

two-place, up 15 to 25 per cent; 
four-place, down 30 to 50¢ per cent. 

+ Prewar prices in prewar dollars. 
dollars. 


Postwar prices in postwar 


a 
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Since the 1948 dollar buys as much as 58 cents in 1939 
(per Bureau of Labor Statistics), we can arrive at some 
interesting comparisons of the relative price trends 


Two-Place Airplane 1940 Model 1948 Model 
List price $1,800 $2,100 
Equivalent 1948 price 3,100 2,10 


Net price reduction = $1,000 (or 32 per cent 

Four-Place Airplane 
List price 

Equivalent 1948 price 


$17,950 $10,951 
30,900 10,950 


Net price reduction = $19,950 (or 65 per cent 


Two-Door Sedan 1939 Model 1948 Mox 
List price (delivered) $1,100 $2,200 
Equivalent 1948 price 1,900 2,200 

Net price increase = $300 (16 per cent 


Most interesting in the four-place category is the 
fact that the same (or improved) performance is being 
obtained with engines of roughly one-half of the power 
formerly required. Since performance (speed, load 
capacity, etc.) is substantially the same in the models 
being compared, this indicates an increase of 100 per 
cent in aerodynamic efficiency. The difference in power 
alone permits approximately 10 per cent reduction in 
total operating costs due to fuel saving. Also, since 
today’s more efficient product’s price is roughly one 
third that of the prewar model in the same currency, we 
conclude that the relative monetary value of today’s 
high-performance four-place model has increased 185 
per cent. 

Although many users of personal or business air 
planes, in a recent Aircraft Industries Association sur 
vey, report dissatisfaction with the high cost of owner 
ship and operation, such dissatisfaction is confined to 
those who cannot or do not utilize the airplane suf 
ficiently to bring the indirect cost per mile into the 
reasonable range. For example, the utilization rate for 
the author’s two-place airplane was 36,000 miles per 
year for a total indirect cost of 3.6 cents per mile. If the 
utilization rate had been 15,000 miles per year (150 
hours), the indirect cost per mile would have been 
8.65 cents per mile—an increase of 240 per cent. At 
the latter utilization rate storage would amount to $2.00 
for each hour flown; depreciation, $5.30; and insuranc« 
$1.33 (or $3.86 including crash). 

It is significant that those who do utilize their aircraft 
sufficiently on bona fide business travel invariably con 
sider operating costs reasonable and justifiable. Many 
emphasize the airplane’s ability to demonstrate an 
actual cost saving over previously used transporta 
tion. 

Since a large percentage of owners of personal air- 
craft use them exclusively for pleasure, recreation, and 
relaxation, this must be considered a luxury market 
and, as such, not to be substantiated on an economic 
basis. Justification as a recreational means is a per 
sonal matter, dependent largely upon the individual's 
financial status and his enthusiasm for flying. Al- 
though much of the dissatisfaction with the economics 
of personal aviation appears to be due to forced expan- 
sion of this luxury market beyond its immediate elastic 
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limit, it can be extended much further as current prob- 
lems are solved. 

Several manufacturers have done an outstanding job 
of developing use of the personal aircraft in business for 
executive transport, sales, delivery, and special purposes 
where its economy, speed, and flexibility can be ad- 
vantageously utilized. It is the author’s impression, 
however, that greatest effort in this direction has been 
expended upon the four-place airplane, with insufficient 
attention paid to developing profitable applications for 
the two-place models. For lighter loads and shorter 
distances, today’s two-place airplane becomes econom- 
ically justifiable for business travel at a lower annual 
utilization rate than does the four-place model. 
the frequency of short-distance individual travel is 


Since 


greater than long-distance group travel, it seems fairly 
self-evident that the potential business market for the 
less costly vehicle would offer interesting possibilities. 
In any case, final satisfaction with the airplane will de- 
pend upon how well the model chosen fits the individual 
transportation requirements of the user. This must in- 
clude consideration of the number of persons to be 
carried, frequency and length of trips, type of baggage 
and cargo, terrain most frequently covered, terminal 
facilities, type and efficiency of alternate transportation, 


DISCUSSION OF OPERATING CosT Factors (SEE FIc. 1) 


The total operating cost for any vehicle can be 
divided into two categories: Direct expenses that vary 
with usage and indirect expenses that are fixed and thus 


independent of usage. 


COST DISTRIBUTION 4 
— 90 1 TWO PLACE AIRPLANE — 


30000 MILE ANNUAL UTILIZATION 


-—MAIN TENANCE 10.8% 


O5% 


COMPREHENSAVE STORAGE 120% 


INSURANCE 23.0% 


— POTENTIAL SAVINGS — 


I REOQUCE PRICE 
4 ELIMINATE STORAGE 
(Per Flying farmer) 


13% 25% 


TI REOUCE PRICE, ELIMINATE STORAGE & 
BUMINATE CRASH INSURANCE 


I REOUCE LIST PRICE 25% 
(Use standard mode!) 
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BOONOMY AND UTILITY OF 


(A) Direct expenses, in order of relative importance, 
are. 

(1) Fuel Consumption.—When expressed in gallons 
per hour, fuel consumption is primarily an engine charac- 
teristic and, as such, subject only to influence by the en- 
gine designer. The operator has some control, however 
through selection of cruising altitude, engine speed, 
mixture adjustment, etc., and through his maintenance 
policy. When expressed in miles per gallon, fuel con- 
sumption (for given power and weight) reflects aerody- 
namic Cleanliness, which is controlled by the airplane 
designer. In practice, this figure can be influenced sub- 
stantially by the operator’s navigational accuracy and 
his judgment in choosing the most favorable cruising al- 
titude (considering wind and engine fuel requirements). 
When expressed in cents per mile, fuel consumption is a 
function of both miles per gallon and cost per gallon. 
The latter is subject to some control by the engine de- 
signer in the specification of fuel grade. Beyond this, 
fuel price is influenced by the usual factors of supply 
and demand, transportation, and local taxes. 

(2) Maintenance.—Maintenance may be expressed in 
cost per unit of time or more commonly in cost per mile. 
This should include provision for routine maintenance 
(periodic inspections) overhaul and a contingency fund 
for parts, repairs, etc. Magnitude of the expense de- 
pends upon complexity of the aircraft, engine, propeller, 
systems and installations, accessibility of components 
requiring attention, type of construction, materials 
used, and nature of outstanding bulletins or airworthi- 
ness directives. Frequent periodic inspections are 
recommended as a sound means for limiting long-range 
maintenance expense and for insuring more consistent 
safe operation. The airplane designer can contribute to 
reduced maintenance costs by stressing simplification of 
structure and systems, giving due consideration to the 
problem of accessibility for inspection and adjustment. 
The number of pieces and parts should be held to the 
minimum required to permit the aircraft to accomplish 
its specified functions. Specification of standard, inter- 
changeable parts is also a highly important factor in re- 
ducing repair, replacement, and service labor charges. 

(3) Oil Consumption—This may be expressed in 
quarts per hour, miles per quart, or cents per mile. In 
general, these are influenced by the factors outlined 
above under fuel consumption. Oil weight and operat- 
ing temperatures are also of importance in determining 
consumption rate. 

(B) Indirect expenses, in order of relative importance, 
are: 

(1) Deprectation.—In personal aviation, this factor is 
one of the most difficult to fix. In addition to the usual 
influence of purchase price, age, condition, and the 
general economic situation, effective depreciation of the 
individual airplane is subject to wide variation, per- 
centagewise, because of type of construction, materials 
used, extent and nature of outstanding C.A.A. Air- 
worthiness Directives, model safety record and general 
Teputation, local service representation, production 
Status of the manufacturer, and the industry’s fre- 
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quently indiscriminant postwar sales practices. The 
absence of an acceptable uniform depreciation formula 
creates many difficulties in figuring value for taxation 
purposes, for resale, for trade-in, or for replacement. 
The airplane designer can, however, under any given set 
of conditions, reduce depreciation through judicious 
selection of materials, components and type of struc- 
ture, by provision of good flying characteristics and 
other safety features, and by extensive premarket 
service testing. The individual airplane owner has 
some influence over the effective depreciation through 
his maintenance and storage policies. 

(2) Insurance—Because of the high percentage of 
loss claims in personal aviation during the past 4 years, 
rates for hull insurance have increased to a point where 
the cost for truly adequate coverage is extremely high. 
The actual coverage carried on an individual airplane 
depends largely upon the owner's financial status, legal 
liability requirements, requirements of the financing 
agency, and the owner's type of operation and his be- 
lief in insurance. As a minimum, however, property 
and bodily injury liability is both necessary and de- 
sirable. Reasonable coverage is available for less than 
$50. Passenger liability, which is also desirable, adds 
$35 to $50 per seat. Hull coverage (with 21/2 to 10 per 
cent of insured value deductible) is usually carried for 
ground risks and is figured at $3.00 to $4.00 per $100 of 
insured value. Hull coverage for in-flight risks is an 
additional $8.00 to $12 per $100 of insured value. AI- 
though the latter coverage is highly desirable, many 
individual owners, particularly in the light-plane field, 
prefer to ‘‘carry their own” and depend upon conserva- 
tism and capable operation to insure higher operating 
standards than those upon which the underwriters’ 
rates are based. This might be considered a reasonable 
<ssumption when one considers the relatively high per- 
centage of accidents due to carelessness, recklessness, 
and improperly controlled operation. (See Appendix 

Insurance rates are based upon the overall record 
and generally do not allow for variation of standards in 
individual cases. (Some companies, however, do adjust 
rates to reflect an outstandingly good or outstandingly 
bad individual risk.) It is discouraging to note in Fig. 1 
that comprehensive (5 per cent deductible) coverage on 
a $4,000 airplane amounts to approximately $580 per 
year or 23 percent of the total cost of operation (with a 
utilization of 30,000 miles per year). Accident in- 
surance is available to fliers at reasonable rates, but re- 
fusal of life insurance companies to extend coverage of 
their standard policies is a strong deterrent to the 
family man who is interested in flying for either business 
or pleasure. It is paradoxical that entry of this group 
into aviation would introduce a larger conservative ele- 
ment that could improve the overall safety record and 
thus reduce insurance risk and cost. Improvement in 
insurance rates and consequent reduction in airplane 
operating costs can be influenced by the designer by (1) 
reducing the degree of piloting skill, technique, and 
attention required for consistent, safe (accident-free) 
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operation,* (2) simplification of structure and systems 
(for reduction in cost of aircraft and replacement parts), 
and (3) by adoption of interim safety devices. The 
operating public can have the greatest immediate in 
fluence upon insurance rates by self-discipline to reduce 
reckless flying accidents, by check-out flights in un- 
familiar aircraft, and, generally, by more emphasis upon 
conservative operating practices. It also appears that 
the new type cross-country training course might in- 
fluence an improved accident rate through emphasis 
upon the normal operations for which the personal air- 
plane is intended. 

(3) Storage-—The nonproductive expense allotted to 
storage is an appreciable portion of the overall cost of 
ownership (unless the airplane can be based upon the 
owner's property, as in the case of the flying farmers). 
If a hangar is available at reasonable cost, it might be 
considered as an additional insurance—a protection of 
the investment. Hangar storage does reduce insurance 
rates and depreciation. Because of the general shortage 
of hangar space and resultant high rates, many aircraft 
are parked in the open where a tie-down fee of $15 to 
$25 per month is charged. Hangar storage varies from 
$15 to $50, depending upon aircraft size, local facilities, 
and demand. Insurance premium saving on hangared 
airplane often covers the difference between cost of tie- 
down and hangar rental. Business or sales users of air 
craft may find it uneconomical to pay a high monthly 
storage rate at the home base if the aircraft lays over at 
other cities very much of the time. This would, in 
effect, represent a double storage charge on that portion 
of the time away from home. The designer can in 
fluence storage charges when he determines aircraft size 
and configuration. Selection of covering material and 
landing gear configuration will also influence decision as 
to necessity for outdoor or indoor storage. The effect of 
folding wings upon the storage item could justify some 
increase in structural complexity and initial cost. Simi- 
larly, the additional cost of practical roadable charac- 
teristics might be offset partially by a saving on the 
storage charges. Though both of these developments 
have considerable merit, they should not be allowed to 
confuse the basic problems indicated by economic 
analyses of modern personal aviation. 


UtTitity Factors 


Webster defines “utility’’ not merely as “‘usefulness 
but as “usefulness for some desired end.’’ If the per- 
sonal airplane is fitted properly to a desired end, it has a 
great deal of inherent utility. If it is not suited for the 
purpose, it has little or no utility. Thus the question of 
the airplane’s utility should be discussed in relative 
rather than in absolute terms, and then only with regard 
to a specified “desired end.”’ 

Personal aviation during the past few years has 
capitalized upon the sport or recreational aspect of 


* This includes such factors as vision from cockpit, flight 
characteristics, landing and ground handling characteristics, in- 
strumentation, control arrangement, etc. 
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flying, and, although this phase must not be regarded 
lightly, it has been suggested that first emphasis be 
placed upon business transportation as the field that 
offers the widest variety of economically justifiable 
“desired ends.”’ This suggestion is supported by a 
sampling of the A.I.A. survey results indicating good 
satisfaction with airplane utility for executive and 
client transportation and for sales and purchasing con- 
tacts, general business, and special purposes in over 40 
industries and professions. Primary suggestion for im- 
proved utility was solution of the weather problem, as 
discussed later under ‘‘Reliability.”’ Other suggestions 
dealt largely with the ground factors that influence the 
cost, convenience, and timesaving of air travel. The 
small number of critical comments on the airplane itself 
was especially significant. It was also apparent that 
solution of the operational problems discussed herein 
will permit tremendous expansion of today’s profitable 
use range. If we look into these related problems, we 
also undoubtedly will find means for better adapting the 
vehicle to its environment. 


GROUND FAcTORS 


Since all flight operations begin and end on the 
ground, it is understandable that many of the problems 
of personal aviation are associated with the ground ré- 
gime of air travel. The author’s experience during the 
year indicates the average time required between down- 
town origin and take-off and between landing and 
downtown destination averaged 45 min. each. This 
covers driving time, loading, unloading, preflight check, 
warm-up, taxi, securing, check-in, check-out, etc. 

Fig. 2 illustrates the significance of ground time in 
trips of various distances. It will be noted that, with 
the 100-m.p.h. airplane on a 150-mile trip, the pilot 
spends 50 per cent of the trip time in flight and 50 per 
cent on the ground. Thus, reduction of ground time at 
this distance is equally effective in improving trip time 
as is a reduction in flying time. At lesser distances, 
ground timesaving rapidly becomes more important 
relatively, while at greater distances cruising speed be- 
comes more important. 

Fig. 2a illustrates variation of net ground speed with 
distance, air speed and ground time. 

Fig. 3 indicates that on the New York to Washington 
flight of 210 miles, a 25-min. reduction in ground time is 
equivalent to a 25 per cent increase in cruising speed for 
the 100-m.p.h. airplane. If ground time could be 
halved, it would have the same effect as a 50 per cent in- 
crease in cruising speed. Further, if ground time could 
be reduced to 30 min. total (by use of urban flight 
strips), the 100-m.p.h. personal airplane could match 
the DC-6 schedule. Since the personal (or business) 
airplane extends its range of utility and attracts a 
larger market inversely in proportion to its minimum 
economical trip distance, this emphasizes the im- 
portance of directing continued practical research and 
effort to fit the aircraft to the minimum-size ground 
facility in order that municipalities can justify the ex- 
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pense associated with urban airpark development. 
Ground time is influenced primarily by commuting time 
between the downtown area and the airport and 
organization of service and traffic at the field. Ad- 
ditional factors are ease of loading and unloading, extent 
of preflight check, securing procedure, and warm-up and 
taxi time. 

Aviation Week, in a recent survey, found airport 
commuting (driving) time at 60 cities served by the air 
lines to average nearly 25 min. It was suggested that 
new super highways or express ways be constructed to 
permit a substantial reduction in this average. Pend- 
ing such construetion, traffic surveys might indicate re- 
routing for better time. Personal aircraft using these 
terminals may use the air-line transportation when not 
overloaded, though this frequently means a delay to 
meet the time of a scheduled trip. Alternate taxis are 
usually available on short notice but at substantially 
higher rates. A recent P.A.C. survey indicates that the 
problem of ground transportation consistently is one of 
the most unsatisfactory features of modern air travel— 
both commercial and personal. Although availability of 
rental autos would contribute to the solution of the 
problem, it is doubtful whether the volume of business 
in most areas would warrant the capital investment 
needed. The author’s experience in this regard has been 
generally much more favorable than anticipated. A 
number of operators do provide free station wagon 
transportation to and from town, and the courtesy is a 
strong inducement for return business. In other cases, 
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AIRCRAFT Description 


Cost 


Depreciation base 
Useful load 
Cruising range 
Block to block speed 
Fuel economy 

Fuel economy 

Fuel economy 


Oil economy 
Oil economy 


ENGINE Description 


Rating METO 
TO 


PROPELLER 


EQUIPMENT 


Two-Place 

All- Metal, conven- 
tional High-Wing 
Monoplane 


$4,000 


20%/year for 5 yrs 
510 lbs. 

575 mi. 

99.0 mph 

5 67 gal./hr. 

17.4 mi./gal. 
1.81¢/mile 


1,100 mi./qt. 
0.036¢/mile 


Four Cylindef, Hori- 
zontal, Air-cooled 


90 HP @ 2475 rpm 
90 HP @ 2475 rpm 


Fixed pitch, metal 


Two-way radio 


*Four- Place 

All- Metal, high 
performance Low 
Wing Monoplane 


$8,000 


(Currently $11,000) 


20%/year for 5 yr 


994 lbs. 
700 mi. 
150 mph 


8.57 gal./hr. 


1,000 mi./qt 
0.04¢/mile 


Six Cylinder, Hort 
zontal, Air-cooled 


165 HP @ 1850 
185 HP @ 2100 


Controllable pit 
Wood 


Two-way radio 


Primary group 
Pre-stall indicator 


Attitude gyro 
Pre-stall indicator 
Chest strap 


Complete lights Complete lights 
STORAGE Hangar or Tie-down Hangar 
$25/mo. $50/mo. 
INSURANCE Hull - 10% deduct. Hull - 10% deduct 
Ground risks only All risks 
Public Liability Liability 
$50/100,000 $100,000 
Property Damage 
$15,000 
Total cost $200 00 $726 00 


MAINTENANCE policy 50 hrs. periodic inspections 25 hrs. periodi 


$40/100 hrs, $300/100 hrs. 


600 hrs. overhaul 
$30/100 hrs. 


Eng. overhau! allow 
$100/100 hrs, 


Misc, allow. Airframe overhau 


$20/100 hrs, $18/100 hrs, 
Total cost 0.9¢/mile 2,79¢/mile 
Total operating cost 6.4¢/mile 11.93¢/mile 
(26,000 mi /yr) (40,000 mi./yr 


Fic. 4. Basic data—experience record. 


airport personnel have offered free transportation in 


their own autos if it fitted or could be made to fit their 


own schedule. Efforts in this direction indicate 
healthy desire on the part of many operators to im 
prove, to the extent of their ability, one of the most 
annoying, costly, and time-consuming ground factors in 
personal aviation. 

It is interesting to note that, while a number of pilots 
and business users replying to the A.I.A. survey desired 
higher cruising speeds, a much greater number re 
quested /ower landing speed. If the landing speed of 
present-day aircraft could be reduced appreciably, we 
could probably expect an accompanying reduction in 
take-off and landing distance, and increase in climb, and 
a general betterment of the accident record, with conse- 
quent increase in sales possibilities. All would work to 
gether to make a larger number of available urban flight 
strip sites operationally and economically practicable. 
Also of interest is the fact that a reduced landing speed 
would tend to emphasize the advantages of the castoring 
landing gear, which is already particularly well adapted 
to meet the problems associated with the low-cost single 
strip urban facility. For certain types of operation, 
then, the user could substantiate an increase in aircraft 
cost for the lower landing speed and cross-wind gear if 
he would have access, thereby, to the urban terminal 
facility. The added cost of these features should be far 
less than that usually required to obtain correspondingly 
high cruising performance. 
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AIRPORT TRAFFIC AND SERVICE 


Traffic congestion, direction, and line service are also 
important factors in determining total time required 
for an air trip. Line service is generally prompt at both 
small airports and the larger terminals if one knows 
where to go to get it. Radio control by the tower at the 
busier fields solves this problem nicely, and, by inter- 
phone hook-up, the attendant can be advised to be at 
the pit to render prompt service and information by the 
time the aircraft taxies up. If the service is properly 
organized, the pilot needs merely to unload, sign in, 
leave instructions and local address, and depart for 
downtown. Unless the small-town operator is alert to 
incoming transient traffic, a pilot may spend several 
minutes on the ground seeking the gas pit or tie-down 
position. All such time cuts down on his net trip speed 
and tends to reduce the utility of his airplane for travel 
timesaving. 

In this way the airport service operator has a great 
influence upon utility of the personal airplane and upon 
efforts to satisfy the pilot and expand the personal air- 
plane market. 


AIRPORT MARKING 


There is a great need for better airport marking at un- 
controlled fields to indicate traffic pattern, wind direc- 
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tion, and active runway. The C.A.A. segmented circle 
marking system is coming into use gradually and 
should help tremendously to facilitate orientation, re- 
duce net trip time, and increase airport safety. Ground 
markers or signs would also reduce time lost on the 
ground while seeking the destination on an unfamiliar 
field. 


ACTUAL OPERATING EXPERIENCE 


During the first year of operation, the author's two- 
place 90-h.p. airplane traveled 36,000 miles through 31 
states for a total cost of 6.4 cents per mile. Basic data 
and statistics are tabulated in Fig. 4. In order to 
demonstrate, pictorially, the geographic distribution of 
travel completed, Fig. 5 was prepared listing the num- 
ber of one-way trips between major terminals. Fig. 5a 
lists several typical day’s trips, which emphasizes the 
ability of even a 100-m.p.h. airplane to extend the 
individual's effective operating range for business or for 
pleasure. Fig. 6 shows distribution of use by month 
throughout the year. Note that summer and winter 
travel are almost identical—13,000 miles. Low use in 
late fall (and in May) was due to the fact that there was 
little or no occasion to travel. Principal weather ob- 
stacle was fog, which interfered in all seasons but most 
frequently during winter. Heavy rain, freezing rain, 
and snow were the remaining weather handicaps. 

Annual cost vs. utilization (Fig. 7) is a composite pic- 
torial presentation of the tangible factors contributing 
to the cost of operating a personal airplane. Each of 
these factors has been discussed in detail under the sec- 
tion on “Operating Costs.’’ The chart demonstrates the 
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variation of direct expenses with, and the independence 
of, indirect expenses from the usage rate. For purposes 
of this study, usage is expressed as “‘utilization’’ in miles 
per year. It is believed that, when our average block to 
block speed is established, this gives a better general 
understanding of usage or air travel than does the more 
common “hours flown.” 

The total annual cost of operation is merely the 
arithmetic total of the direct and indirect expense items. 
Cost per mile figures for fuel, oil, and maintenance are 
based upon data obtained from Fig. 4, the Experience 
Record and Basic Data. Total direct cost = fuel (1.81 
cents per mile) + oil (0.04 cent per mile) + main- 
tenance (0.9 cent per mile) = 2.75 cents per mile. 

Cost per mile vs. utilization (see Fig. 8). From the in- 
formation available in Fig. 7, it is possible to plot a 
curve of cost per mile as a function of utilization. 
Knowing the annual utilization rate, then, the vehicle 
costs for any given trip may be obtained by merely 
multiplying the air route mileage between terminals by 
the cost per mile figure corresponding to the utilization 
rate. Since the 2.75 cents per mile indirect expense 
noted in Fig. 7 is based upon the actual block to block 
speed over the test period, the effect of wind, reason- 
able course deviation, terminal air traffic delays, etc., 
may be discounted. 

The experience upon which this report is based indi- 
cates that the average air-line distance between airports 
is 85 per cent of the A.A.A. highway mileage between 
the corresponding cities. Hence, for an equivalent 
itinerary, the airplane cost curve has been adjusted 
downward in order to compare with the cost of auto 
operation. The lower rate curve represents the author’s 
auto operation record, which permits direct comparison 
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of vehicle costs for identical travel. The difference in 
cost has been translated to the lower edge of the chart 
for a clearer presentation. From this curve, it is noted 
that the net difference in the two-place airplane and 
auto operating costs is from $100 to $300 per year de- 
pending upon utilization (over 5,000 miles per year 

It is interesting to note that the total cost per mile for 
the two-place 100-m.p.h. $4,000 airplane is almost 
exactly one-half of the comparable figure for the 150- 
m.p.h. four-place airplane on which we have actual 
figures. In this case the cost per passenger mile is 
identical at 100 per cent load factor. 


RELIABILITY 


Much criticism has been directed toward the utility of 
personal aviation because of continued dependence 
upon favorable weather. In order to determine some 
indication of the significance of the weather factor, the 
author maintained an accurate record of all delays or 
cancellations of intended flights and noted the ad 
ditional expense incurred as a result of depending upon 
the airplane (see Table 1). 

Favorable weather factor = days operated/days 
operation intended = 110/(110 + 11) = 91 per cent. 
This is not offered as a precise or fully rational meas- 
ure of dependability, but, to the extent of our experi- 
ence base, it should give some approximation of the 
extent to which weather hampers V.F.R. operation. 

Although every effort was made to adhere to V.F.R. 
daylight operation, experience with so-called “mar- 
ginal’ weather prompts the author to suggest that a 
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more realistic average favorable weather factor might 
be 80 per cent. This would allow for higher frequency 
of intended operation in varied geographic areas with 
less probability of encountering adverse weather at the 
terminals or en route. 

For purposes of comparison with auto experience on 
an annual base the total flight-trip time will be increased 
by 20 per cent to allow for anticipated weather delays, 
In addition, the author’s experience, from Table 1, indi- 
cates an extra expense of approximately $10 per day of 
delay because of dependence upon the airplane. This 
covers the difference in cost of the airplane trip and 
alternate transportation when continuation is necessary, 
It also covers the additional cost of meals and lodging 
when layover is necessary.* For direct comparison 
with auto travel over an equivalent annual itinerary, 
this expense should be deducted from the salary saved 
by the faster vehicle. 

The tendency to criticize personal aviation utility be- 
cause it is not 100 per cent independent of the weather 
is not completely valid in many types of operation. Un- 
doubtedly there is a greater area for improvement in this 
regard in personal aviation than in the other modern 
transportation means, but this should not be permitted 
to detract from its existing advantages in many applica- 
tions. For example, a real estate dealer recently re- 
ported in an A.I.A. survey that use of a $10,000 airplane 
had resulted in a sales increase of $2,500,000 in 1 year. 
At 5 per cent, the commission on the additional business 
was $125,000. Although the company was unable to 
operate independently of weather, that fact did not pre- 
vent a substantial net increase in income. 

It would appear that, if the number of transactions to 
be made each year is small and the value of each is 
great, the current all-weather reliability of the airplane 
might prove a disadvantage even at its best distance. 
However, if the number of transactions is relatively 
large, the effect of an occasional cancellation or loss 
would be more than offset by the substantial gain during 
a greater part of the time because of the airplane's speed 
and flexibility. This indicates the importance of con- 


* For the average business user, it would probably be more 
rational to consider salary and per diem, in addition to the dif- 
ference in transportation costs 


TABLE 1 
Reliability Record 
(NC 1499 B) 
April, 1948—March, 1949 


Number Number Additional Cost 
Delays Days Incurred 
Aircraft in use 110 
Weather Delays: 
Less than '/, day 2 0.5 None 
1/, to '/. day 3 1.5 $6 . 00 
'/> to 1 day 2 2.0 3.00 
1 to 1'/. days 2 3.0 10.00 
Cancellationst 4 4.0 75.00 
Total delay 13 11.0 $94.00 


¢ Cancellation shown as 1-day delays merely as inconvenience 
factor. Three trips were completed by alternate means at 
additional cost. 
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tinuous market research to discover the fields that can 
utilize the benefits of personal aircraft already available. 
Progress in navigation aids, then, will steadily broaden 
the field of potential users until the weather factor is 
substantially equivalent to (or better than) that now 
accepted in other transportation. 


Today’s biggest problem with weather is the deter- 
mination of when to, and when not to, fly. Continued 
flight into known marginal weather with the assurance, 
conviction, or hope that it will improve is taking a pro- 
gressively greater toll of otherwise conservative business 
users who try to stretch the utility of their airplanes. 
The importance today of the late Dick Depew’s recom- 
mended ‘“‘turn and go back’’ indicator becomes in- 
creasingly apparent. Lacking an effective and de- 
pendable control over such ‘“‘fringe’’ flying, it becomes 
increasingly important to develop equipment that will 
permit realization of V.F.R. safety standards by the 
average private pilot in single-engined aircraft under 
all visibility conditions. This means, in order of im- 
portance, improved power-plant reliability, simplified 
instrumentation for control and navigation, lower 
minimum speed, “hands-off’’ stability, improved com- 
munications reliability, and ice-prevention means. 
Significantly, most of these developments to overcome 
the all-weather problem will also contribute to im- 
proved reliability, safety, and utility in normal or fair 
weather flying. 

Although provision of many of these characteristics 
in a production airplane will necessarily add to the cost 
and price, the increase should bear some relationship to 
the added reliability. If we assume that our current 
operating costs are now acceptable to the business user 
under an 80 per cent weather factor, we can substantiate 
an increase in airplane price to cover added cost pro- 
vided we increase our utilization in proportion to the 
improved weather factor. For example, if, by scientific 
research and development, we could approach the 100 
per cent reliability figure, utilization could be in- 
creased by 25 per cent.. This increased utilization, at 
the same rate per hour or per mile, would substantiate a 
20 per cent increase in total operation costs of the sub- 
ject two-place airplane (see Fig. 8). A 20 per cent in- 
crease in operating cost in turn is equivalent to a 40 per 
cent increase in airplane price. The only negative 
aspect of such an increase would be the additional 
capital investment, which, to business users, would be 
offset by the gain in utility through reliability. In order 
not to discourage the recreational market, some of the 
increased cost could be avoided by omitting the all- 
weather instrumentation and equipment. 


Note: In 1946 the U.S. Weather Bureau published 
a report on Classified Flying Weather in the United 
States, which indicates an overall average of nearly 400 
stations to be 90 per cent contact weather (1,000 ft. and 
3 miles) over a period of several years. On this basis, 
utilization could be increased 11.1 per cent, which would 
substantiate approximately an 18 to 20 per cent increase 
in airplane price at the present operating cost rate. 
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Since contact weather (per above report) varies from 
68 to 100 per cent, the justifiable price increase for all- 
weather features will depend upon the geographic area 
of the individual operation. 


MAINTENANCE 


According to the author’s experience, with a rela- 
tively simple two-place airplane, routine mechanical 
maintenance is the least of the five significant cost fac- 
tors. The rate of 0.9 cent per mile is lower than the 
automobile rate indicated by many drivers who have 
maintained complete records. This rate will vary 
appreciably with the addition of flaps, retractible gear, 
controllable propeller, or other features designed to give 
improved performance. 

Cost of airplane maintenance can, of course, be in- 
creased greatly if it is necessary to make any special in- 
spections or modifications as required by manufac- 
turer’s bulletins or C.A.A. Airworthiness Directives. 
One such incident, pertaining to wheel inspection, is 
actually reflected in the author’s figures. At each 50- 
hour inspection, it has been necessary to deflate and re- 
move tires, examine for cracks in wheel casting, and rein- 
stall tires. The operation requires an additional hour, 
which costs $3.00. This represents $21 per year or 50 
per cent of the total required for air-frame maintenance. 
This relatively minor operation, which represents 11 per 
cent of the first year’s maintenance bill for the airplane, 
emphasizes the significance of such mandatory air- 
worthiness items to the individual owner. Appendix II 
summarizes the year’s maintenance expenses on the 
author’s two-place airplane. 

The cost of any uninsured accident damage would, of 
course, cause an unpredictable but appreciable increase 
in the maintenance item. The probability of such 
damage is discussed in Appendix I under calculation of 
risk for insurance purposes. Frequent periodic inspec- 
tions will reduce the number of accidents due to 
materiel failure and will limit long-range maintenance 
costs. 

In order to keep maintenance costs to a minimum, it is 
advisable to have the work done only by a dealer or 
agency acquainted with the model involved. Since the 
labor time is the largest item in routine maintenance 
costs, it is important that the work be given to those 
who can handle it most efficiently. Some operators 
have preconceived and often erroneous opinions as to 
the maintenance time for unfamiliar types of construc- 
tion, and this opinion can influence charges as much as 
500 per cent higher than standard. 


TAXES 


This is an item that varies widely from state to state 
and county to county. Personal property tax is usually 
based upon the local rates for similar property such as 
automobiles. For example, one county checked charges 
2 per cent of a 50 per cent valuation based upon original 
cost price—no variation with age. Another charges 3!/2 
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per cent of the market value. In addition, some states 
have a nominal registration fee for all aircraft. 

Although no tax allowance is shown in this analysis, 
it is believed that compensating allowable tax deduc- 
tions will prevent invalidation of our final figures. 

For example, aircraft used in business (or farming 
may be depreciated over a period of years, and the 
annual increment, in whole or in part, may be deducted 
from the owner’s gross income for tax purposes. Ex- 
penses associated with operation are subject to similar 
consideration. 

Fuel taxes assessed by the state and collected by the 
dealer are often refundable upon request if the operator 
is acquainted with the procedure. In light aircraft, 
where the amount of tax on each purchase is small, the 
owner may be inclined to waive refund claims, par- 
ticularly when operating in a number of different states 
State fuel taxes were not recovered during the year 
covered by this report (on the two-place airplane) but 
would have totaled approximately $40. This tax is re- 
flected in the fuel cost figures. It would appear that, if 
the consumer is entitled to tax credit on aviation fuel, it 
would be advantageous to both the state and the flying 
public to arrange bookkeeping details with the fuel 
jobber or dealer to obviate collection of such tax. 


GENERAL IMPRESSIONS 


Utility and Economy.—Although a few localized inci 
dents during the test period were inconvenient, annoy 
ing, or discouraging, a review of the entire year's ex 
perience leads to an unmistakable highly favorable con 
clusion regarding the economy and utility of today’s 
personal airplane under today’s operating limitations in 
a wide variety of applications. Gradual reduction of 
these limitations will bring the inherent advantages of 
personal aviation to a progressively larger group of 
those requiring frequent intercity or special purpose 
transportation. Although business and recreational 
flying can be effectively combined, the latter must bs 
considered a luxury not requiring economic justifica 
tion. 

Fixed Base Operations. 
financial and 


Within the limits of theit 
mechanical ability, most fixed-base 
operators are doing a good job to provide the services 
and accommodations desired by personal airplan 
owners. It must be recognized, however, that the low 
volume of business at many points will not substantiat: 
the overhead expense required to provide the super 
service that we have come to expect at the corner filling 
station. Remote airport locations discourage both local 
and transient patronage, thus making it more difficult t: 
conduct a profitable operation. Suburban terminal 
locations are dictated by space requirements for safe 
handling of modern aircraft traffic, as well as by zoning 
regulations based largely upon the airplane’s noisy 
reputation. 

The Airplane and Its Applications —The modern 
personal airplane, when properly fitted to the travel 


needs of the user and operating within its currently 
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recognized limitations, is a highly versatile, efficient, 
comfortable, economical, and safe means of transporta- 
tion. Disregard of known limitations, intentionally or 
unintentionally, will cause trouble in aviation as in 
other fields. The outstanding record of thousands of 
satisfied owners and pilots is a tribute to the ingenuity, 
imagination, and technical skill of those who have 
brought the airplane to its present state of development 
in a brief span of years. Continuous analysis of the in- 
dustry’s experience to date—especially the accident 
record—together with a study of the important factors 
influencing public acceptance of personal aviation, 
makes the course of development from this point less 
and less a matter of opinion and more and more a matter 
of economic fact. The industry should extend its ef- 
forts to publicize the large variety of constructive uses 
for which its current product is best suited; it should 
selectively fit the airplane to the requirements of pro- 
spective operators and, simultaneously, continue re- 
search directed toward elimination of existing limita- 
tions imposed by weather, operating safety character- 
istics, and ground-facility problems. 

Public Relations. 
affinity between good public relations and public ac- 
ceptance and use. 


It is well to recognize the close 


The largest segment of our popula- 
tion, including a large number of potential pilots and 
owners, learn of aviation only through the newspapers, 
where the spectacular reporting of air accidents attracts 
unfavorable attention. This feeds the public’s often 
exaggerated fear of flying and creates a serious limit 
upon market expansion in both the business and recrea- 
tional fields. It also hampers efforts to promote down- 
town flight-strip facilities. The only effective counter 
measure must be an evolutionary process based upon a 
continuous reduction of the accident rate and conse- 
quences. 

Development Program, Aircraft.—Although the safety 
record of many private pilots is good, the designer must 
not lose sight of the fact that it is the overall record that 
influences the chain reaction of public opinion, market 
size, production quantity, unit costs, prices, market, 
etc., etc. Since that overall record depends so much 
upon the judgment and technique of nonprofessional 
piloting personnel, it seems that the first specification in 
any personal airplane development project must be to 
reduce the degree of skill required for consistently safe 
V.F.R. operation. (This would also reduce the time re- 
quired to acquire the necessary skill. This continues to 
be a discouraging factor for many who could profitably 
utilize a personal airplane in their business. ) 

The second specification should be to provide greater 
and greater independence from the weather while 
maintaining the improved V.F.R. safety standards. 
Since the operating cost of today’s airplane is reasonable 
and acceptable to those having a suitable business use, 
the market could support an increase in price (with no 
increase in operating cost rate) to cover the additional 
cost involved in attaining the objective. Since the 
weather is such an important limitation on business use 
today, it is logical to expect a healthy growth of that 
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market as the limitation is reduced. This growth 
should substantiate lowered unit costs and prices, 
which in turn makes a wider variety of potential 
business and recreational uses economically practicable. 

General Features.—Throughout this paper, the author 
has endeavored to establish the airplane’s relative merit 
as a transportation medium on the basis of its intrinsic 
We have not capitalized upon its numerous 
collateral advantages and intangible benefits such as: 
flexibility—operator’s freedom to establish schedules, 
routes, etc., to suit his desires or convenience; reduced 
fatigue—lower muscular and nervous strain during 
flight; recreatton—the thrill of flying and its influence 
vacation-time 


value. 


upon conservation; prestige—owner’s 
benefit from distinction of being ‘‘progressive’’ and 
“modern” (A.I.A. survey replies emphasize importance 
to businessmen); effect of passenger on cost—when 
associates are carried on business trips, costs per passen- 
ger-mile are drastically reduced and utilization rate for 
breakeven are lowered; emergency uses—Lifesaving and 
important courier work are matters of record in many 
emergencies. Any of these additional features or bene- 
fits will reduce the need for absolute economic justifica- 
tion in a specific instance and will reduce the business 
utilization rate at which such justification is re- 
alized. 


CONCLUSIONS 


It is the author’s humble opinion as a result of this 
study that the modern personal airplane’s ‘“‘high cost” 
and “‘lack of utility’’ have both been grossly exag- 
Responsibility for this exaggeration lies with 
proponents of the “‘motor boat’’ philosophy and those 
who have encouraged the public to seek “‘utility’’ with- 
out legitimate use. Although many technical and social 
problems face personal aviation today, none of these are 
insurmountable. A realistic attitude toward the per- 
sonal airplane’s current limitations and advantages 
should encourage broader acceptance by those who 
profitably can utilize today’s airplane today. Recog- 
nition of the limitations will establish the most effective 
developmental course to extend the profitable use range. 
Since the personal aviation industry’s resources are 
rather limited, these should not be dissipated in a de- 
fense of its product’s utility, safety, or economy. No 
defense is needed. Concentration upon a solution of the 
known problems is an inescapable responsibility of all 
who have the interest of personal aviation at heart. 

Good progress has been made. Continued study, 
imagination, and hard work by all concerned will en- 
sure for personal aviation its rightful place in modern 
business and recreational life. 
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APPENDIX I 


Calculation of Hull Insurance Risk 


C.A.B. 1947 records reveal that the following were the 
principal types of accidents reported during that year 
(9,253 accidents) : 


AND: UTILITY OF THE 
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Landing, take-off, and taxiing (pilot error, weather, 


power plant) 40% 
Collision, trees, wires, buildings, etc. (pilot error, 
recklessness, violations) 36% 
Stalls (pilot error, recklessness, violations) 14% 
Total 90% 


Although at least one out of ten airplanes was de- 
stroyed or substantially damaged in accidents, the cause 
in most cases was pilot error, recklessness, and C.A.R. 
violations.* If an individual operator has sufficient 
confidence in his ability, judgment, and technique, he 
might consider himself to be reasonably free of the types 
of accidents that comprise 90 per cent of the total. 

Remaining hazards are: 


Material failure (probability of failure reduced by 


good maintenance) 4.5% 
Collision with aircraft (probability reduced by 
remaining alert) 3 % 
Fire in flight (probability reduced by good main- 
tenance) 0.2% 
Ground fires, propeller accidents, etc. 0.6% 
Miscellaneous and undetermined 0.7% 
Total 10.0% 


It will be noted that the pilot also has some oppor- 
tunity to reduce the degree of hazard involved in the re- 
maining 10 per cent of all accidents. However, since a 
review of the 1947 record indicates that the more ex- 
perienced commercial pilots were responsible for more 
than 20 per cent of all pilot error accidents, it is proba- 
bly unwise for any pilot to calculate his individual risk 
to be less than 25 or 30 per cent of that indicated in the 
overall record. 

Insurance underwriters also report that such items as 
ruts, soft spots on the airport, etc., which take a large 
toll in aircraft damage, cannot always be detected by the 
pilot. 


APPENDIX II 


Maintenance Record (NC 1499 B).—April, 1948, 
through March, 1949, 36,000 Miles. 
Air frame: 
7 Periodic inspectionsT (30% of total cost) $42.00 
Repairs 5 None 
$42.00 
Engine: 
7 Periodic inspections{ (70% of total cost) $98.00 
Repairs: Generator 2.50 
Magneto 15.82 
$116.32 
Accessories: 
Radio: Tube $ 1.75 Labor 
Antenna replacement 10.50 Labor 
Dial drive repair Labor 
$22.00 
Miscellaneous: 
Battery recharge (2) $2.50 
Remove wheel streamlines 1.25 
Neutralize acid spillage in 
battery compartment 6.25 10.00 
TOTAL $190.32 


* Insurance may be voided. 
t Includes $5.00 annual relicensing fee. 
t Includes oil change. 


48 AERONAUTICAL ENGINEERING REVIEW—JUNE, 


- ACTUAL COST & TIME COMPARISON — 
DOWNTOWN To ‘SOWNTOWN 
TYPICAL =TRIPS 
5 
4| NEW YORK & WASHINGTON 230 ROAD MILES 
a 
4 a 4200 
2 4is2s 
“02s rise 
Ax 
DETROIT & WASHINGTON 530 ROAD MILES 
3 a 23.20 
- 
*32.50 
EL PASO & LOS ANGELES 813 ROAD MILES 
2 
te hes 
PINCLUDES ADJUSTMENT FOR SALARY 72.50 PER HOUR 
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APPENDIX III 


Personal Aviation Comparison with Other Transportation 


Because of the many variables that comprise the 
characteristics of the different transportation means, it 
is difficult to establish a fully rational and equitabk 
general comparison. However, since there is a natural 
tendency for us to form opinions of the new or un 
known in terms of that which we know best, it may be of 
interest to review the cost and time required for typical 
trips by various available vehicles, both public and 
private. Fig. 9 shows actual cost and time requiré 
ments for three trips by auto, private airplane, sched 
uled air line, and railroad. In general, it appears that 
from a purely economic standpoint the railroad is best 
for the short trip (if schedule and routing fit the 
traveler’s need), private airplane or scheduled air line at 
middle distances, and the scheduled air line at long dis 
tances. The auto, of course, finds its place in intracity 
operation or at longer distances when additional passen 
gers are to be carried. Similarly, the personal airplane 
can compete more effectively with railroads and 
scheduled air lines at greatly increased distances when 
more than one person is to make the trip. This is a fac- 
tor that must be considered if economic justification is 
necessary to fit the personal airplane to a prospective 
It has just assumed greater importance with the 
air lines’ introduction of “‘Skycoach Service.” 

From Fig. 10 it would appear that certain types of 
traveling salesmen could profit by use of personal air 
planes. Although direct comparison of vehicle operat- 
ing costs shows a slight edge for the auto at all ranges, 
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adjustment for time, salary, and taxi brings the airplane 
into its own at a variable utilization rate depending upon 


average length of trip. The A.I.A. survey shows the 
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ECONOGALY AND OFTILITY OF 


average business trip to be 250 miles. This would make 
the airplane break even with the auto at a 30,000-(air)- 
mile annual itinerary. 

Many employers pay auto mileage rates to employees 
who cover their territory by personally owned air- 
A common rate is 7 cents for the equivalent 
A.A.A. road mileage for a given trip. Had the author 
used his aircraft exclusively for business at this rate he 
would have made a profit of $640 per year, which, in 5 
years, would pay for a new airplane. 

The biggest problem facing the personal airplane as a 
competitor with the auto for the traveling salesman’s 
business is clearly in the lower distance ranges. With 
present average air terminals, the 100-m.p.h. airplane 
cannot compete timewise with the 40-m.p.h. auto under 
about 120 (road) miles. 


planes. 


This figure can be reduced 
when we have more convenient airport locations or 
higher cruising speeds. The area for improvement in 
the case of the automobile is not so broad. 

At long distances, though auto speed may be in- 


creased, it is done only at considerably increased cost 
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and fatigue with lower safety. The airplane net speed, 
however (see Fig. 2a) continues to increase with dis- 
tance at no increase in cost but with reduced fatigue and 
no reduction in flight safety. The auto will continue its 
advantage indefinitely with traveling salesmen who 
make numerous calls at a short distance interval, but for 
those with a limited number of calls to make at cities 
over 200 miles apart, the airplane may hold an advan- 
tage today. 

Fig. 11 illustrates the airplane’s economy in the case 
of a hypothetical businessman who divides his time be- 
tween two cities 350 miles apart. If he makes one 
round trip each week, the airplane will save 44 days a 
year over the commuting time required by auto. If we 
assume the man’s time to be worth $30 per day, the 
annual saving (including the difference in vehicle oper- 
ating costs) is approximately $1,100. This provides for 
use of the airplane when weather permits and use of 
auto when weather is unflyable. If commuting is more 
frequent or if the businessman’s time is more valuable, 
the annual saving increases rapidly. 
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Temco Trainer: The model TE-1A military-type trainer | 
structure incorporates the use of fairly closely spaced beltframe 
together with upper and lower longerons, stringers, and metal skip 


Final assembly installations are completed to a major degree prior t 
mating with rear fuselage section and center wing section 

The rear section is assembled as a major component from BuLAHHEAD Ass'y 
subassemblies of upper, lower, and side panel units and 
tail cone assembly. The turnover structure is constructed of 
steel tube members and forms the framework for the windshield. 
Product of the Texas Engineering & Manufacturing Com : B tea 
pany, the all-metal TE-1A is 20 ft. 1034 in. in length overall | Deg SAKNEAD Ass’ 
and has a wing span of 29 ft.4in. Power plant is a 145-hp. : ‘on + 

Continental engine. 


Ww. the June issue of the REVIEW, the editors are introducing a new 

feature to the reader which it is hoped will prove to be of some service 
to the engineer and student. Aeronautical Engineering Design Trends, which 
will appear from time to time, wil! attempt to portray the trends of engineering 
ideas in aeronautical design in all types of aircraft both here and abroad. The 
first offering, in deference to the Personal Aircraft Meeting, is confined to a 
new trainer design and a popular personal plane. 
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The skin covering of 0.032 thickness, coupled with t) Tail Cone Assembly: The tail cone of the Temco TE-1A trainer 
closely spaced beltframes and comparatively heavy longerons, pr has been designed in such a manner that it may be assembled as a 
vides an external shell sufficiently strong and rigid to be free of th major component prior to attachment to main fuselage sections. 
usual buckles and stress formations encountered in aircraft usin Forward and rear bulkheads are assembled as major components 
lighter skin gages and, at the same time, provides a surface less su complete with attachment fittings prior to being placed in tail-cone 
ceptible to damage from external sources. Forward section of tl assembly fixtures. Tail-wheel assembly, pulley brackets, etc., are 
structure is assembled as a major component from subassemblic installed in the tail cone prior to assembly to main fuselage section. 
firewall, bottom section, side panels, turnover structure, and top deck Outer skin of rear fuselage section and tail cone is 0.032 thickness. 
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Center Section of TE-1A: Texas Engineering has de- 
signed the center section of their Model TE-1A to provide 
simplicity of assembly. It is broken down into six major ; 
sections: (1) main forward spar; (2) rear spar; (3) sub- Aeronca ‘‘Chief’? Fuselage: Basically, the fuselage frame \ 
assembly of nose section R.H.and L.H.; (4) subassembly of the Aeronca Model 11-A consists of 1025 and X 4130 tub- \ 
of trailing edge R.H. and L.H.; (5) subassembly of ing, acetylene welded to form the body structure of the fuselage. J4|* 
intermediate section R.H.and L.H.; and (6) subassem- Fairing clips, landing-gear fittings, gussets, and brackets are 
bly of landing-gear rib attachment box assembly. Front welded to the frame. The landing-gear yoke section (A), 
spar upper and lower cap strips are heavily extruded sec- which includes front and rear attachment clusters, can be re- 
tions, tied together by heavy shear web with 4 steel forged placed as a complete assembly in the event of serious damage, 
fittings attached to upper and lower cap strip for outer or the front and rear components may be ob- 
wing panel attachment. Single attachment fitting ts pro- tained separately. Entire fuselage frame struc- 
vided at rear spar. ture is coated with rust preventative primer. 
trainer 
ed as a 


sections. 
ponents 
ail-cone 
are 
section. 


ickness. 


ASS'Y 


Ass'y 


Ass’y 


51 


A Study of the Bending-Torsion Aeroelastic Modes 
for Aircraft Wings 


By 
Martin Goland and Yudell L. Luke 
Midwest Research Institute 


The manner of arriving at the stability determinant for 
natural motions of a bending vs. torsion aeroelastic system 
is outlined. This permits determination of the character 
istics of the natural modes of the system at any chosen air 
speed. Sample calculations are presented for a series of wings 
subject to bending vs. torsion flutter, showing how the natural 
mode dampings and frequencies change as the flutter speed 
is approached. It is found that the damping in the critical 
mode increases with air speed until at least 85 per cent of the 
critical speed is attained; it then rapidly decreases to the 
flutter value of zero. The noncritical mode encounters 
a sharp increase in stability in the proximity of flutter. A 
comparison is also made between the normal mode character 
istics and the system response due to forced excitation; it is 
found that the latter usually affords an earlier indication of 
the approach to a critical state. From this it appears that 
flight-flutter testing is best carried out using the forced 
vibration technique. 


Compression Tests of Curved Panels with Circular 
Hole Reinforced with Circular Doubler Plates 


By 
Wilhelmina D. Kroll and A. E. McPherson 
National Bureau of Standards 


A set of 14 panel specimens was tested in compression to 
determine the effect of sheet curvature on the strain dis 
tribution around a circular hole in the sheet. Specimens with 
no reinforcement around the hole and specimens with doubler 
plate reinforcement of the hole were included. The radius 
of curvature of the sheet ranged from 10 in. to infinity 
Identical specimens were tested with and without reinforce 
ment in order to evaluate the effectiveness of the reinforce 
ment. 


For the unreinforced specimens it was found that the plane 
stress theory for flat sheet predicted the mid-thickness strain 
distribution within the errors of observations. 

For the specimens with reinforcements, the plane stress 
theory gave strains that, in the vicinity of the hole, were lower 
than those observed at the extreme fiber of the sheet, and 
higher than those observed at the extreme fiber of the re 
inforcement. This was attributed to the fact that the re- 
inforcement was not integral with the sheet and did not carry 


at 


Please do not order Preprints of these papers at 
this time. 


See page 54 for Preprints that are immediately 
available. 


its share of the load. This is borne out further by the 
observation that the shortening of the hole diameter was 
essentially the same for panels with and without reinforce- 
ments. 


The Drag Problem at High Subsonic Speeds 


By 
Adolf Busemann 


National Advisory Committee for Aeronautics 


The problem is to find the real critical Mach Number in the 
theoretical sense, the first appearance of shock waves in a 
nonviscous fluid following given boundary conditions. It is 
known that some solutions of shock-free potential flow witha 
mixed subsonic-supersonic velocity pattern exist. This fact 
suggests that exceeding the sonic velocity is not critical. 
It can be shown, however, that the genuine potential flows 
with a mixed pattern are the exceptions; the flow past a given 
body at high subsonic speeds leads to a unique solution con- 
taining shock waves in the overwhelming majority of cases. 
This result settles many previously unanswered questions in 
the transonic speed range. The main conclusions can be 
extended to three-dimensional cases. 


The Flutter of Servo-Controlled Aircraft 
By 


Jonathan Winson 
Fairchild Engine and Airplane Corporation 


This paper considers the problem of the flutter of servo- 
controlled aircraft. The existence of flutter in such craft 
depends, in part, on the dynamic characteristics of the servo- 
mechanisms used for control. In classical flutter theory, the 
control surface is assumed to be part of a simple elastic 
system made up of inertia, spring, and damper components. 
With this representation, the equations of motion for control 
surface-wing motion are written. Their solution yields the 
flutter information required. In the servo-controlled air- 
craft, control surface motion under so-called locked stick 
conditions is an expression of the reaction of the highly 


complex servomechanism to external disturbance. The 
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mechanism is usually nonlinear and difficult to treat mathe- 
matically. 

In the present solution for the flutter of the servo-controlled 
craft, experimentally determined characteristics of the servo 
unit are used. A method is evolved wherein the impedance 
of the servo and related elastic structure, as obtained by test, 
is compared to a set of theoretical flutter boundary curves. 
The flutter boundary curves are functions of the aircraft 
parameters. The comparison yields a complete understand- 
ing of the flutter characteristics of the aircraft. The tech- 
nique involved is general, embracing classical flutter as a 
special case. It is shown that the method is a revealing means 
of solving the classical flutter problem. A sample calculation 
is carried out for a particular ship with and without servo- 
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derived comparing the natural frequencies and logarithmic 
decrements for viscous and structural damping. For low 
values of damping (up to g = 0.20), the two concepts give 
nearly the same results when g is taken as twice the critical 
viscous damping ratio. 


Landing Gear Oscillations Due to Unstable Skidding 
Friction 


By 
J. W. Wignot and Frederic M. Hoblit 


trl Lockheed Aircraft Corporation 
It is shown theoretically that unstable (self-excited) 
skidding oscillations of an airplane landing gear may occur 
The Lift Distribution on Conical and Nonconical under service conditions. The primary requirement for such 
pers at . + ope . . . oscillations to occur is that the coefficient of sliding friction 
Flow Regions of Thin Finite Wings ma Supersonic between the tire and the runway decrease with increasing 
diately Stream skidding velocity; such a variation ordinarily exists for a 
rubber tire on wet pavement. Consideration is also given to 
B the influence of other variables on both the initial stability 
—— y of the oscillations and the maximum amplitudes, loads, and 
, Theodore R. Goodman stresses that may be reached. 
er by the 
neter wil Cornell Aeronautical Laboratory, Inc. 
reinforce: A method is presented for finding the part of the pressure A Formulation of the Aeroelastic Problem for a 
distribution which results in lift on wings in a supersonic $ t Wi 
stream. The linear theory is employed. The method will wep ing 
solve for flow regions that are conical, as well as those that 
are not conical. The leading edges may be supersonic or By 
subsonic. "hen the trailing edges are subsonic the Kutta : 
subsonic a 1en the g ges serene John W. Miles 
condition is shown to be automatically satisfied in one par- 
ticular case. University of California 
j On the basis of certain simplifying structural and aero- 
dynamic assumptions—notably that wing bending and torsion 
ver inthe ) Note on the Relations Between Viscous and occur along a straight line, and strip theory—the different 
ives ina j efficients equations of equilibrium of a swept elastic wing subjected to 
is. It is Structural Damping Co aerodynamic and inertial loads are formulated. Integral 
w witha forms of these equations, representing energy balances, are 
This fact By also developed. Formulas for the lift and moment coefficients 
critical, Walter W. Soroka in terms of the initial configuration and elastic deflections of 
ial flows the wing are given. Various methods of solving the equa- 
t a given University of California tions are discussed, and an approximate solution to the 
ion con- The use of the structural damping factor g in vibration energy equations is given. An appendix is included on the 
of cases, problems implies that the damped free vibration frequency calculation of effective angle-of-attack distributions over a 
stions in of the structure increases with damping. Relations are rigid wing. 
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NEW! Hie 


Douglas D-6 Engine Mounts 


The NEW ESNA High Strength-Double 
Hex Nuts have been scientifically engi- 
neered to accomplish distribution of thread 
load with minimum weight and wrench di- 
ameter. They develop 185,000 psi. min. in 
NAS high strength aircraft bolts, and are 
completely interchangeable with existing 
internal wrenching nuts; yet their double 
hex design permits a weight reduction of 
66%, and a height reduction of 50%. The 
engine mount fittings of the DC-6 shown 
above clearly illustrate how fitting size can 
be reduced. Similar design advantages can 
be gained for such problems as 

edge distance, nut spacing and 

flange width. Of great importance 


INTERNAL 
WRENCHING 


—with the famous Self-Locking Red Elastic Collar that 
protects permanently against IMPACT! VIBRATION! 


maintenance-wise is the fact that no spe- 
cial wrenches are required—any socket 
wrench will do. 

Further—like all Elastic Stop Nuts—the 
NEW High Strength Nut remains self-lock- 
ing in both fully seated and positioned set- 
tings. 

HERE’S A CHALLENGE: Send us complete 
details of your toughest bolted trouble 
spot. We'll supply test nuts—FREE, in ex- 
perimental quantities. Or, if you want 
further information, write for literature. 
Elastic Stop Nut Corporation of America, 

Union, New Jersey. Representa- 
lives and Agents are located in 
many princina! cities. 


ELASTIC STOP NUTS 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION OF AMERICA 


NUT DESIGN 4 
CUTS SIZE AND WEIGHT OF : 
AIRFRAME COMPONENTS 


THE RED ELASTIC COLLAR 1S VISIBLE 
EVIDENCE OF LOCKING SECURITY 


Threadless and permanently elas- 
tic, it provides these 4 outstanding 
features: 


1. Protects against nuts | fing 
due to VIBRATION 

2. Keeps locking threads CORRO- 
SION FREE 

3. Provides for accurate BOLT 
LOADING 

4. Seals against LIQUID LEAKAGE 
along the bolt threads. 


AND IT IS RE-USABLE 
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OFFICIAL AIR FORCE PHOTOGRAPH 


They cut a lot of ice 
with Airlift pilots 


CID test of success for the Berlin 

Airlift was whether it could fly 

in enough tonnage during last Winter. 

One of the biggest threats was the 

severe icing condition common to 
German winters. 

To answer this threat, the Air 
Force equipped its C-54’s with B. F. 
Goodrich De-Icers. One of them— 
49093—is shown above. A winteriza- 
tion station was set up near Munich 
where De-Icers were installed. Planes 
were grounded until De-Icer equipped. 

This preparedness paid off. With 
De-Icers cutting the ice from wings 


and empennage, planes stayed on 
schedule, pilots were able to deliver 
record tonnages. 


B. F. Goodrich De-Icers offer the 


same advantages to airlines and 
private plane owners. They reduce 
delays, increase plane availability 
and provide added safety. 

De-Icers are light weight and take 
up little space for their plumbing. 

hey are operated safely—by cool air 
under low pressure. They are easily 
maintained and low in cost. Tailor- 
made De-Icers can be quickly installed 
on any twin-engine or larger plane 


56 


that has built-in plumbing. Complete 
De-Icer systems, including the latest 
improvements, can be designed for 
new models. 

The De-Icer—safest ice-removal de- 
vice for airplane leading edges yet 
developed—is another product of 
B. F. Goodrich aeronautical research. 
The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio. 


B.E Goodrich 
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Aerodynamics (2) 
BOUNDARY LAYER 


Remarks Concerning the Behavior of the Laminar Boundary 
Layer in Compressible Flows. Neal Tetervin. U.S., N.A.C.A, 
Technical Note No. 1805, January, 1949. 20 pp. 2 references. 

With the usual assumptions of boundary-layer theory, the 
separation point of the steady compressible laminar boundary 
layer is independent of Reynolds Number when the ratio of the 
local to the free-stream velocity and the ratio of the local to the 
free-stream temperature at all points on the surface of a body and 
at the outer edge of its boundary layer, and the Mach Number, 
and the physical properties of the gas do not change with Rey- 
nolds Number. For the same conditions, the boundary-layer 
thickness is inversely proportional to the square root of the 
Reynolds Number. The separation of the laminar boundary 
layer occurs only when the static pressure along the surface rises 
in the direction of the flow 

Boundary Layer Calculations. N. A. V. Piercy and L. G. 
Whitehead. Aircraft Engineering, Vol. 21, No. 239, January, 
1949, pp. 17-19, figs. 

Simplifications of the method of Piercy, Whitehead, and Tyler 
(Aircraft Engineering, Vol. 20, No. 238, December, 1948) for an 
approximate solution of the boundary-layer equations. Both 
methods are applied to determine the effect on the boundary layer 
of a space fluctuation of velocity. Fair accuracy is secured by 
the simpler method. 


CONTROL SURFACES 


An Investigation of the Section Characteristics of Plain Un- 
sealed Ailerons on an NACA 66,1-115 Airfoil Section in the 
Langley 8-Foot High-Speed Tunnel. Arvo A. Luoma. U.S, 
N.A.C.A., Technical Note No. 1596, January, 1949. 65 Pp., 
illus., diagrs., figs. 11 references. 

Airfoil normal-force, airfoil pitching-moment, aileron normal- 
force, and aileron hinge-moment coefficients, for an NACA 
66,1-115 airfoil section equipped with unsealed 20 per cent chord 
plain ailerons of true-airfoil-contour profile and 30° beveled- 
trailing-edge profile for Mach Numbers up to 0.75. 

Wind-Tunnel Investigation of an NACA 65-210 Semispan 
Wing Equipped With Circular Plug Ailerons and a Full-Span 
Slotted Flap. Jack Fischel. U.S., N.A.C.A., Technical Note 
No. 1802, January, 1949. 62 pp., illus., figs. 16 references 

Data on lateral-control characteristics obtained through a 
large angle-of-attack range and at Mach Numbers 0.13 to 0.61. 
Indications are that a satisfactory plug-aileron configuration has 
been developed for use with a full-span slotted flap. 


FLUID MECHANICS & AERODYNAMIC THEORY 


The Method of Characteristics for the Determination of Super- 
sonic Flow Over Bodies of Revolution at Small Angles of Attack. 
Antonio Ferri. U.S., N.A.C.A., Technical Note No. 1809, 
February, 1949. 53 pp., figs. 6 references. 

The method of characteristics extended to bodies of revolution 
at angles of attack that are sufficiently small for only the first- 
order effects of the angle of attack to be considered. The super- 
sonic rotational flow that can be determined satisfies exactly the 
boundary conditions and includes the effect of the variation of 
entropy which is caused by the curved shock. In practice, the 
method may be applied as a wholly numerical procedure that 
uses the same net and some of the computations for the flow at 
zero angle of attack. By the construction of another net, 
numerical and graphical calculations can be used, and the amount 
of computation can be reduced. 

Method for Evaluating From Shadow or Schlieren Photographs 
the Pressure Drag in Two-Dimensional or Axially Symmetrical 
Flow Phenomena With Detached Shock. Antonio Ferri. U/.S., 
N.A.C.A., Technical Note No. 1808, February, 1949. 14 pp., 
figs. 1 reference. 

Measurements on shadow or schlieren photographs of the shape 
of a detached shock enable an analytical expression for its curve 
to be set up from which its inclination may be found. The 
characteristic system for rotational flow establishes the flow 
conditions along the shock and, at any point in the supersonic 
region, the mass flow and the external drag of the object. The 
method is applicable to supersonic inlets that have subsonic flow 
at the inlet. It yields not only the pressure drag of both the sub- 
sonic and supersonic region of flow but also the pressure and veloc- 
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ity distribution in the supersonic region from which the shape 
and thickness of the wake may be obtained. 

Laminar Mixing of a Compressible Fluid. Dean R. Chapman. 
US., N.A.C.A., Technical Note No. 1800, February, 1949. 19 
pp., figs. 9 references. 

Theoretical investigation of the velocity profile for the laminar 
mixing of a compressible-fluid stream in which a region of the 
fuid is at rest, and for which the Prandtl number is assumed to 
be unity. A method that involves only quadrature is used to 
calculate detailed velocity profiles at free-stream Mach Numbers 
0, 1, 2, 3, and 5 for a linear and for a 0.76-power variation of vis- 
cosity with absolute temperature. When the constant of propor- 
tionality in the linear approximation is so selected that the vis- 
cosity values in the high-temperature part of the mixing layer are 
correct, the velocity profile that is obtained is sufficiently close to 
that calculated by a 0.76-power variation for the linear approxi- 
mation to be adopted in general practice. 

On the Two-Dimensional Steady Turbulent Flow of a Com- 
pressible Fluid Far Behind a Solid Symmetrical Body. II 
Vorticity Transfer Theory). M. Z. Krzywoblocki. Franklin 
Institute, Journal, Vol. 247, No. 2, February, 1949, pp. 137—154. 
9 references. 

The solutions of a set of five equations for a steady turbulent 
flow of a compressible fluid in a wake far behind a solid symmetri- 
cal body. They are for the assumed condition that the velocity 
distribution is based on the vorticity transfer theory. When com- 
pared with the solutions obtained in Part I for a similar set of 
equations based on the momentum transfer theory, they show 
that the calculated velocity distributions are identical only to the 
approximation of the first order. Discrepancies between the re- 
sults based on the different theories begin from the second- 
order approximations and the third order. The calculated tem- 
perature distributions are much different, beginning from the 
approximation of the first order. According to the two theories, 
the calculated pressure and density distributions are different 
from the first approximation in that they give results different 
from zero—i.e., from the approximation of the second order. 


The Flow Around Conical Tips in the Upper Transsonic Range. 
G. Drouggee. Sweden, Flygtekniska Forséksanstalten (FFA), 
Veddelande Nr. 25,1948. 24pp., figs. 6references. Kr. 2 : 50. 
In English.) 

Experimental and theoretical determination of the pressure 
distribution and the corresponding drag coefficient for conical 
tips in supersonic flow. The investigation is restricted to the 
upper transonic range—i.e., those Mach Numbers greater than 
unity for which the shock wave is detached from the tip. The 
experimental part of the investigation consists of a determination 
of the pressure distribution and, hence, the drag coefficients for 
two cones at different Mach Numbers. The two cones have a 
semiangle at vertex of 41.5° and 45.0°. The Mach Numbers are 
1.40, 1.60, 1.83, and 2.08. The critical Mach Number for which 
the shock wave will be attached to the tip is 2.10 for the first cone 
and 2.38 for the second. The theoretical part consists of a com- 
putation of the pressure distribution for the second cone at the 
Mach Numbers 1.80 and 2.15 by a method outlined by J. W. 
Maccoll. This method consists mainly in the application of 
relaxation computations to the subsonic domain between the 
shock wave and the cone. Agreement with the experimental re- 
sults is rather good. Maccoll suggests that the pressure distribu- 
tion in the transonic range on bodies having a distinct shoulder 
may vary in unison with the stagnation pressure. This proposi- 
tion only holds approximately for the cones and seems to become 
less satisfactory as the Mach Number approaches the critical 
Mach Number. For numbers lower than the critical, however, 
the principle pointed out by Maccoll makes possible the calcula- 
tion of drag curves and for these Mach Numbers the accuracy 
seems to be good. 


Air Friction on Rapidly Moving Surfaces. A. R. Kuhlthau. 
Journal of Applied Physics, Vol. 20, No. 2, February, 1949, pp. 
217-223, figs. 4 references. 

An investigation was made with a rotating cylinder-type 
apparatus in which the inner cylinder rotated through dry air 
over a pressure range from 0.5 to 200 microns at speeds varying 
from 400 to 1,700 r.p.s., which corresponds to a linear velocity at 
the periphery of the rotor which varies from 400 to 1,700 ft. per 
sec. The outer cylinder completely surrounded the inner cylinder 
and was supported coaxially with it by means of a torsion fiber so 
that the frictional torque on the rotating cylinder could be meas- 
ured with precision. At all pressures, the observed torque varied 
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in an essentially linear fashion with the rotor speed. The rela- 
tionship between torque and pressure at constant speed yielded a 
smooth curve indicative of ordinary viscosity, and this general 
form held for all speeds tested. However, the results could be 
explained by kinetic theory treatment of viscosity only at pres- 
sures lower than 10 microns—i.e., below the point where the inter- 
molecular collision frequency predominates over that of the col- 
lisions between the molecules and the walls. 

A Mathematical Example Displaying Features of Turbulence. 
Eberhard Hope. Communications on Applied Mathematics, Vol. 
I, No. 4, December, 1948, pp. 303-322. 1 reference. 

The solutions of the equations of the phase flow in an incompres- 
sible viscous fluid under stationary boundary conditions consti- 
tute a manifold with finite dimensions, the number of which is a 
function of the viscosity. This number approaches infinity as 
the viscosity approaches zero. Each increase in the number of 
dimensions follows upon a decrement, of critical value, in the 
velocity. At each of these values, as the viscosity decreases, the 
manifold of motions becomes unstable and is replaced by a new 
manifold that continuously branches away from the old and pro- 
gressively swells in new dimensions. Thus, the majority of 
phase motions, as time approaches infinity, tend toward the new 
manifold. By treating this model as branching of periodic motion 
from stationary motion, the future behavior of the flow can be 
predicted qualitatively. The analogy, however, does not hold 
for the quantitative relations in turbulent flow at low viscosities, 
because in it the probability distributions in low-viscosity phase 
flow have limiting forms, whereas in actual hydrodynamic flow 
there are essential deviations from these limiting norms. 

Study by the Prandtl-Glauert Method of Compressibility 
Effects and Critical Mach Number for Ellipsoids of Various As- 
pect Ratios and Thickness Ratio. Robert V. Hess and Clifford 
S. Gardner. U.S., N.A.C.A., Technical Note No. 1792, Janu- 
ary, 1949. 26 pp., figs. 14 references. 

By the use of a form of the Prandtl-Glauert method that is 
valid for three-dimensional flow problems, the value of the maxi- 
mum incremental velocity for compressible flow about thin 
ellipsoids at zero angle of attack is calculated as a function of the 
thickness ratios. The critical Mach Numbers (within the ac- 
curacy of the Prandtl-Glauert method) of the various ellipsoids 
are also determined. The results indicate an increase in critical 
Mach Number with decrease in aspect ratio that is large enough 
to explain experimental results on low-aspect-ratio wings at zero 
lift. 

Letters to the Editor: The Coefficient of Anomalous Viscosity. 
Charles Mack. Journal of Applied Physics, Vol. 20, No. 2, 
February, 1949, pp. 225, 226. 4 references. 

Letters to the Editor: On the Flow of a Perfect Fluid Between 
Two Plates From a Circular Inlet Channel. W. R. Smythe. 
Journal of Applied Physics, Vol. 20, No. 2, February, 1949, p. 224. 
2 references. E. T. Benedikt’s definite integral formula for the 
velocity potential can be more conveniently expressed as a series. 


INTERNAL FLOW 


Application of Radial-Equilibrium Condition to Axial-Flow 
Compressor and Turbine Design. Chung-Hua Wu and Lincoln 
Wolfenstein. U.S., N.A.C.A., Technical Note No. 1795, Janu- 
ary, 1949. 101 pp., figs. 7 references. 

Equations governing the three-dim :nsional compressible flow of 
gas are used to determine the radial motion of gas through an 
axial-flow compressor or a turbine and the effect on the radial 
variations of the state of gas between successive blade rows in the 
case of steady axially-symmetric flow. A sinusoidal radial flow 
path is found to give the effect of radial motion on the radial varia- 
tion of gas state between blade rows as small as likely without 
discontinuity in the curvature of the streamline and is suggested 
for use in design calculations. 


PARASITIC COMPONENTS & INTERFERENCE 


Theoretical Analysis of Oscillations of a Towed Cable. 
William H. Phillips. U.S., N.A.C.A., Technical Note No. 
1796, January, 1949. 19 pp., figs. 4 references. 

A theoretical analysis of the transverse oscillations of a towed 
cable offers an explanation of the violent motions of towed air- 
speed heads which appear above certain speeds. Oscillations 
traveling downwind along the cable are amplified by aerodynamic 
forces when the air.speed is greater than the speed of propagation 
of waves along the cable. These oscillations are slightly damped 
when the air speed is less than the speed of wave propagation. 
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Waves traveling upwind along the cable are always damped, and 
the damping increases with increasing air speed. 


STABILITY & CONTROL 


Compressibility Effects on the Longitudinal Stability and 
Control of a Pursuit-Type Airplane as Measured in Flight. 
William N. Turner, Paul J. Steffen, and Lawrence A. Clousing 
U.S., N.A.C.A., Report No. 854, 1946. 15 pp., illus., diagrs., 
figs. 7 references. U.S. Govt. Printing Office, Washington 
$0.15. 

Measurements were made up to a Mach Number of 0.78 
Large increases in stability occurred at high Mach Numbers and 
moderate lift coefficients. These were caused almost entirely by 
an increase in the tail angle of attack and the rate of change of 
tail angle of attack with airplane lift coefficient which resulted 
from shock-stalling of the wing. An increment of stalling mo 
ment encountered at high Mach Numbers and very low lift 
coefficient was apparently caused by a negative shift in the air- 
plane angle of zero lift. Distortion of the elevator fabric at high 
speeds, but not necessarily at high Mach Numbers, caused the 
stick-free neutral point, as measured in steady flight, to move far 
rearward, and it increased the stick-force gradient in accelerated 
flight. 

Wind-Tunnel Investigation of the Spinning Characteristics of a 
Model of a Twin-Tail Low-Wing Personal-Owner-Type Airplane 
With Linked and Unlinked Rudder and Aileron Controls. 
Walter J. Klinar and Lawrence J. Gale. U.S., N.A.C.A., 
Technical Note No. 1801, January, 1949. 39 pp., illus., diagrs., 
figs. 8 references. 

Tests were made in the Langley 20-ft. free-spinning tunnel for 
two wing loadings and three mass distributions to determine r¢ 

quirements for spinproofing the model. When the rudders and 
ailerons were linked for two-control operation, the model gener- 
ally would not spin. Full reversal of the controls from any spin 
ning condition would result in a satisfactory recovery. When a 
spin was obtained, the inboard aileron, when deflected up, was 
largely responsible for maintaining the spin. A reverse differen- 
tial aileron system having the up-aileron movement limited to an 
extremely small deflection would be effective in preventing the 
spin. The outboard rudder was the more effective in terminating 
or maintaining the spin, and differential rudder deflections that 
maintained the outboard rudder at or near neutral were par- 
ticularly effective in preventing the attaining of spinning equilib- 
rium. 


WINGS & AIRFOILS 


Theoretical Stability Derivatives of Thin Sweptback Wings 
Tapered to a Point With Sweptback or Sweptforward Trailing 
Edges for a Limited Range of Supersonic Speeds. Frank S 
Malvestuto, Jr., and Kenneth Margolis. U.S., N.A.C.A., 
Technical Note No. 1761, January, 1949. 30 pp., figs. 
ences. 

The stability derivatives for Mach Numbers at which the wing 
is contained within the Mach cones springing from the vertex and 
the trailing edge of the center section of the wing are given for a 
series of sweptback wings tapered to a point with sweptback or 
sweptforward trailing edges. The wings were derived by modify 
ing the trailing edge of a basic triangular wing so that it coincided 
with lines drawn from the wing tips to the wing axis of sym 
metry. Explicit expressions are given for the stability deriva- 
tives with respect to principal body axes at supersonic speeds, 
and conversion formulas are provided for transformation to 
stability axes. 

A Study of Flow Changes Associated With Airfoil Section Drag 
Rise at Supercritical Speeds. Gerald E. Nitzberg and Stewart 
Crandall. U.S., N.A.C.A., Technical Note No. 1813, February, 
1949. 31 pp., illus., figs. 3 references. 

Supercritical flow changes for two-dimensional transonic flow 
past conventional and low-drag airfoil sections. An analysis of 
experimental data for airfoil sections of 15 per cent thickness 
showed a correlation between the drag-divergence Mach Number 
and the free-stream Mach Number for which sonic velocity 
occurs at the airfoil crest. Since this latter Mach Number can 
be estimated satisfactorily by the Prandtl-Glauert rule, the drag- 
divergence Mach Number of an airfoil section at a given angle of 
attack can be estimated from the airfoil profile and its low-speed 
pressure distribution. The pressure distributions and section 
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force characteristics of several moderately thick airfoil sections a 


an 

Mach Numbers above the drag-divergence Mach Number ar Tren 
analyzed. ius. 

Effect of Thickness on the Lateral Force and Yawing Momeni ' The Ba 
of a Sideslipping Delta Wing at Supersonic Speeds. Kenneth 44, No. 2 
Margolis. U.S., N.A.C.A., Technical Note No. 1798, January, strategies 
1949. 24 pp., figs. 4 references. are evolv 

Calculations are based on linearized supersonic-flow theory and Sees. 
on the assumption that the Mach cones yaw with the wing " War 0 
Generalized equations derived for delta wings with rhombic pro. 18-20, il 
file and constant thickness ratio indicate that, for wings suitable An im 
for supersonic flight, the contribution of wing thickness to the domain | 
values of the rates of change of lateral-force and yawing-moment tions at 
coefficients with sideslip are small in comparison with the effects eratio 
that may be expected from a vertical tail. The charts developed .. 


delays. 
Field in 


permit estimation of the stability derivatives representing rates of 
change of lateral-face and yawing-moment coefficients with side. 


Stalir 
slip. 44, No. 
Downwash in the Vertical and Horizontal Planes of Symmetry Light 
Behind a Triangular Wing in Supersonic Flow. Harvard Lomax No. 7. 
and Loma Sluder. U.S., N.A.C.A., Technical Note No. 1803, ; Arge 
Janaury, 1949. 48 pp., figs. 3 references. Interav 
A method for finding the down-wash behind a triangular wing Criti 
with subsonic leading edges. It is based on a method using the Civil A 
distribution of supersonic couplets over the plan form and wake Aeropl 
of the wing in a manner determined by the load distribution. The tables 
results can be used to assess the prediction of spanwise variation TC! 
of down-wash. Canac 
Thick Suction Wings. Aircraft, Vol. 27, No. 3, December, T.C 
1948, pp. 12-15, illus., diagrs. McGr 
The de Havilland DHG-2 military glider fitted with a 31.5 per 1949, 
cent thick suction wing of modified GLAS II profile. Flight tests Ae: 
to assess overall flying qualities and to compare characteristics of Scan! 
the airfoil in flight with those observed in the wind tunnel 1949, 
may indicate possibilities for flying-wing aircraft. Ai 
A Systematic Investigation of Pressure Distributions at High Appe 
Speeds Over Five Representative NACA Low-Drag and Conven- p. I 
tional Airfoil Sections. Donald J. Graham, Gerald E. Nitzberg, Fr 
and Robert N. Olson. U.S., N.A.C.A., Report No. 830, 1946. No. 
68 pp., figs., tables. 3 references. U.S. Govt. Printing Office, T 
Washington. $0.40. Frei 
Pressure distributions determined from high-speed wind-tunnel cha 
tests of the NACA 65-215 (a=0.5) and 66,2-215 (a = 0.6) low- and 
drag airfoils, and NACA 0015, 23015, and 4415 conventional air- frei 
foils at Mach Numbers up to approximately 0.85. A comparison and 
of the character of the high-speed flows, the high-speed perfor- ( 
mance, the stability, and the control characteristics of the two Cre 
types of airfoil on high-speed aircraft show that, when the local Lo 
velocities over an airfoil are entirely subsonic, airfoil pressure dis- 19- 
tributions may generally be predicted satisfactorily from the low- ( 
speed pressure distribution by the Karman-Tsien compressibility Ai 
relation. At higher Mach Numbers, at which limited regions of 
local supersonic flow exist, supercritical pressure distributions may tr 
be related qualitatively to the low-speed pressure distributions 
The low-drag airfoil is an improvement over the conventional air- Vv 
foil of equal thickness because of its superior control and stability Vv 
characteristics at supercritical speeds. The drag characteristics 
of the low-drag airfoil are slightly better than the conventional p 
section at supercritical speeds. 
Gust-Tunnel Investigation of a Wing Model With Semichord i 
Line Swept Back 30°. Thomas D. Reisert. U.S., N.A.C.A,, ] 


Technical Note No. 1794, January, 1949. 


14 pp., illus., figs. 5 
references. 


The results of tests made in the Langley gust tunnel indicate 
that, within the scope of the data and the values of gradient dis- 
tance investigated, the maximum acceleration increment de- 
pends on the slope of the lift curve of the equivalent straight wing 
multiplied by the cosine of the angle of Sweep and on the effect of 
gradual penetration of the sweptback wing into a gust. 


Air Transportation (41) 


Regulation as a Tool in the Development of the Air Freight 
Industry. I, II. James A. Durham and Marc J. Feldstein. 
Air Transportation, Vol. 14, Nos. 1, 2, January, February, 1949, 
pp. 26-29, 38-40; 16, 17, 28, 29, illus. 

Nationalisation of Air Transport; Some Results Considered. 
Modern Transport, Vol. 60, No. 1555, January 15, 1949, p. 12. 
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44, No. 2, February, 1949, pp. 24, 25, 65-67, illus. 
strategies of the scheduled and the nonscheduled air lines as they 
are evolving a provision for second-class passenger and freight 
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REVIEWS 


For an Air Merchant Marine Act. Langdon P. Marvin, Jr. 


Air Transportation, Vol. 14, No. 1, January, 1949, pp. 14, 15, 
illus. 


Flying, Vol. 
Competitive 


The Battle of the Airlines. Esther H. Forbes. 


services. 


War on Delays. Interavia, Vol. 4, No. 1, January, 1949, pp. 
18-20, illus. 

An improvement of direct benefit to the air passenger is in the 
domain of punctuality. Scheduled air-line delays and cancella- 
tions are caused by three factors: weather below acceptable 
operation limits, air traffic congestion, and ground and airport 
delays. Installation of all-weather flight controls at La Guardia 
Field increased that airport’s capacity by 300 per cent. 

Stalin’s Strategic Airlines. Charles M. Cook. Flying, Vol. 
44, No. 3, March, 1949, pp. 18, 19, 72, 73, illus. 

Lightplane Lines Seek Certificates. Aviation Week, Vol. 50, 
No. 7, February 14, 1949, pp. 33, 34, illus. 

Argentine Gales; Argentina Re-Organises Her Airlines. 
Interavia, Vol. 4, No. 1, January, 1949, pp. 43, 44, illus. 

Critical Notes on a Masterpiece: (Some Economic Factors in 
Civil Aviation, by Peter G. Masefield). J. V. Connolly. The 
Aeroplane, Vol. 76, No. 1961, January 1, 1949, pp. 16-20, figs., 
tables. 

TCA Logs 20 Million Miles in 1948. G. R. McGregor. 
Canadian Aviation, Vol. 22, No. 2, February, 1949, pp. 32, 59. 

T.C.A. Expands its Services; Developments in 1948. G. R. 
McGregor. Modern Transport, Vol. 60, No. 1554, January 8, 
1949, p. 9. 

Aer Lingus Traffic Grows; Conversion of Freighters From 
Scandinavia. Modern Transport, Vol. 60, No. 1554, January 8, 
1949, p. 11. 

Air Charter Work in 1948; Definite Freight Markets Begin to 
Appear. Modern Transport, Vol. 60, No. 1554, January 8, 1949, 
p. 10. 

From Coffee House to Air Freight Exchange. 
No. 1, January, 1949, pp. 14-18, illus. 

The development of air-freight exchanges, such as the Paris Air 
Freight Exchange and the Baltic Mercantile and Shipping Ex- 
change. There is discussion for such establishments in Belgium 
and Holland. Benefits would be a more economic working of air- 
freight service, faster delivery of consignments, fewer formalities, 
and lower tariffs. 

Carriers Aid in Atlantic Airlifts; Airlines Make 612 Ocean 
Crossings Supporting Air Force and Army in Operations Vittles. 
Looker and Crow. Aviation Week, Vol. 50, No. 4, January 24, 
1949, p. 34, illus. 

Guatemala, Agriculture and Air Cargo. Graham S. Quate. 
Air Transportation, Vol. 14, No. 1, January, 1949, pp. 18, 19, 34. 

Proper Pay for Air Forwarders. John H. Frederick. Dis- 
tribution Age, Vol. 48, No. 2, February, 1949, pp. 42, 58, 61, illus. 

Markets for Airborne Seafoods. I. Spencer A. Larsen, 
William Reitz, and Katherine K. Burgum. Air Transportation, 
Vol. 14, No. 2, February, 1949, pp. 8-10, 29-31, illus. 

The Baltic Air Freight Exchange Hits Its Stride. Air Trans- 
portation, Vol. 14, No. 2, February, 1949, pp. 12, 13, 25, illus. 

Progress of India’s Civil Aviation; Increased Traffic, New Fly- 
ing and Aerodrome Schools. Jndian Aviation, Vol. 32, No. 12, 

December, 1948, pp. 382, 384, 385, 392. 

Air Transport; Civil Aviation in Ceylon. 

Vol. 32, No. 12, December, 1948, pp. 385, 386. 

The Manitoba Government Air Service. Air World, Vol. 1, 

No. 5, January, 1949, pp. 110, 111, illus. 

Aviation in Australia. Leo White. Whites Aviation, Vol. 4, 

No. 45, November 1, 1948, pp. 3, 4, 7, 9, 11, 12, 15, 17, 19-21, 

illus., map. 


Interavia, Vol. 4, 


Indian Aviation, 


Airplane Design & Description (10) 


Aeronautics in 1948. The Engineer, Vol. 187, No. 4851, 


January 14, 1949, pp. 55-59, illus. 


AIRPLANE DESCRIPTIONS 


Lightplane, Fighters and Twin Airliner Original Designs in 
Sweden. William Green. Canadian Aviation, Vol. 22, No. 2, 
February, 1949, pp. 20, 21, 52, illus. 


Germany’s Ingenious Lightplanes. L. C. Vogel. Flying, 
Vol. 44, No. 3, March, 1949, pp. 30-32, 65-67, illus. 

Type Designations. JInteravia, Vol. 4, No. 1, January, 1949, 
pp. 41,42. Main systems used throughout the world for designat- 
ing aircraft types. 

Two Jet Fighters Reveal French Design Progress (SO-6020 
and Dassault Ouragen MD-450). Aviation Week, Vol. 50, No. 
14, April 4, 1949, pp. 34, 35, illus. 

Heston’s Army Spotter (A.2/45 2-Place Pusher Observation 
Airplane). The Aeroplane, Vol. 76, No. 1961, January 1, 1949, pp. 
13-15, illus., diagr. 

Versatility Highlighted in Aqua Il; New Amphibian Design, 
Based on Prototype Aqua I, is 6-Place Model for Transport, 
Cargo, Rescue Services. Aviation Week, Vol. 50, No. 7, Febru- 
ary 14, 1949, pp. 20, 21, illus. 

Canada’s Jet Transport (Avro C-102). The Aeroplane, Vol. 76, 
No. 1963, January 21, 1949, pp. 72-73, illus., diagr. 

A New American Air Liner; A Technical Review of the Out- 
standing Features of the Convair Twin-Engined 40-Seater. 
Stanley H. Evans. Aircraft Engineering, Vol. 21, No. 239, Janu- 
ary, 1949, pp. 9-13, illus., diagrs. 

Modern Twin; A Description of the 40-Seat Consolidated 
Vultee Tributary Transport. Aeronautics, Vol. 20, No. 3, Febru- 
ary, 1949, pp. 40, 41, illus. 

Convair (B-36D) Giant Gets Jet Boost. 
50, No. 14, April 4, 1949, p. 12, illus. 

XB-47 (Boeing) in New Speed Conquest; Boeing’s Jet Bomber 
Flashes the 2289 Transcontinental Miles in 3 Hr. 46 Min. on 
“Uneventful” Record Flight. Aviation Week, Vol. 50, No. 7, 
February 14, 1949, p. 18, illus. 

The Boeing “Stratocruiser.”” Alan F. Kelsey. Aero Digest, 
Vol. 58, No. 2, February, 1949, pp. 38-43, 98, 100, illus., diagrs. 

Speedbird Stratocruiser (Boeing); A New Aircraft for 
B.O.A.C.’s Western Route. Flight, Vol. 55, No. 2092, Janu- 
ary 27, 1949, pp. 105-108, illus., diagr. 

Elegant Ultra-Light (Chilton). R.L. Porteous. 
Vol. 20, No. 3, February, 1949, pp. 36, 37, illus. 

Naval Jet; Characteristics of the de Havilland Sea Vampire 
Mk. 20 Deck-Landing Fighter: Range of 1,145 Miles. Flight, 

Vol. 55, No. 2091, January 20, 1949, pp. 72, 73, illus. 

Versatility Unlimited—The de Havilland Vampire (Mk. V.). 
Aircraft and Airport, Vol. 11, No. 1, Janaury, 1949, pp. 9-11, 
illus., diagrs., fig. 

B.E.A.’s 28-Seat Dakota (Douglas DC-3). The Aeroplane, 
Vol. 76, No. 1965, February 4, 1949, pp. 134, 135, illus., diagrs. 

At Last—A Roadable Ercoupe (by Wisner Holland). Nonie 
Horton. Air Facts, Vol. 12, No. 2, February 1, 1949, pp. 28, 29, 
figs. 

Ercoupe Can be Made Roadable (Wisner Holland). 
Week, Vol. 50, No. 6, February 7, 1949, p. 36. 

Canadian Lightplane to Fly Next Month (Found Bros. F-2). 
Canadian Aviation, Vol. 22, No. 2, February, 1949, p. 34, illus. 

The Hawker Fury Trainer (Sea Fury T. Mk. 20). The Aero- 
plane, Vol. 76, No. 1965, February 4, 1949, pp. 130-132, illus., 
diagr. 

Flying the Sea Fury (Hawker F.B.Mk. 11). R. G. Worcester. 

The Aeroplane, Vol. 76, No. 1964, January 28, 1949, pp. 105-108, 

illus., diagr. 

Morrisey “Nifty” Undergoes Tests; Performance Figures and 


Aviation Week, Vol. 


Aeronautics, 


Aviation 


Other Details Given on New Low-Wing Trainer. Aviation 
Week, Vol. 50, No. 8, February 21, 1949, p. 28, illus. 
Here It Is, The North American F-86 (Jet Fighter). Aircraft 


and Airport, Vol. 11, No. 1, January, 1949, pp. 19, 20, illus., diagr. 

How to Fly the Thunderjet (Republic F-84). Flying, Vol. 44, 
No. 3, March, 1949, pp. 22-26, ilius. 

Structural Details of the Ryan FR-1 Fireball. Aircraft Engi- 
neering, Vol. 21, No. 239, January, 1949, pp. 25-27, illus., cuta- 
way drawings. 2 references. 

Tasman Solents (Short Flying Boats). Whites Aviation, Vol. 
4, No. 46, December 1, 1948, pp. 21-24, 26, illus. 
TEMCO Unveils Primary Trainer, TE-1A. 

Vol. 50, No. 4, January 24, 1949, p. 14, illus. 

A Norwegian Light Transport (Widerdes C-5). 
Vol. 1, No. 5, January, 1949, p. 117, illus. 

New Jet Personal Plane Design. Aviation Week, Vol. 50, No. 
14, April 4, 1949, p. 46, illus. 

Proposed specifications, performance characteristics, and esti- 
mated cost of a two-jet, two-place design by the West Engineer- 
ing Company, Los Angeles. Power from two turbojets during 


Aviation Week, 


Air World, 
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take-off and climb will permit a 2,300-ft. take-off to clear a 50-ft 
obstacle. Cruise will normally be on one engine. 


CONTROL SYSTEMS 


Flight Without Might; Power-Operated Controls for the 
Saunders-Roe Flying-Boat. Aeronautics, Vol. 20, No. 3, Febru 
ary, 1949, p. 47, diagr. 

Control Quick-Release Connector. Aircraft Product 
11, No. 124, February, 1949, p. 46, diagr. 

A pair of semicylindrical elements with mating serrations on th« 
axial faces. When mated, the elements are locked by a sprir 
loaded retaining sleeve. 


FUEL TANKS 


External Tanks; Modes and Methods of Carrying Extra Fuel. 
Flight, Vol. 55, No. 2092, January 27, 1949, pp. 101-105, i 


LANDING GEAR 


Dynamic Temperatures in Aircraft Pneumatic Tires. K. W 
Zahrt. U.S., Central Air Documents Office ( Navy-Air / 
Technical Data Digest, Vol. 14, No. 3, February 1, 1949, pp 
illus., diagrs., fig. 

A solution for retaining a correlation between dynamon 
test and service results for high-speed, pneumatic tires lies in th 
empirical measurements of dynamic temperatures within a g 
tire casing while it is rotating under given test conditions. A 
barbed hypodermic needle thermocouple to measure dynamic 
temperatures within casings and a commutator to transmit 
rately voltage or current variations have been developed 

A New Tyre, Brake and Undercarriage Testing Machine. 
J. R. Green and H. A. Wills. Aircraft Engineering, Vol. 21, N 
239, January, 1949, pp. 22-24, illus., diagrs. 

Particulars of the test rig, designed by the Division of Aeror 
tics of the Council for Scientific and Industrial Research, for t 
ing individual components or complete landing-gear units withi: 


ive 


overall height of 10 ft. The main structure of the machin« 
manufactured by A. Goninan Company of Newcastle, N.S.W 


PRELIMINARY DESIGN 


Practical Design Considerations for a Retractable Roadable 
Airplane. R. G. Naugle. Western Flying, Vol. 29, No 
February, 1949, pp. 16, 17, illus., diagr. 

One Set of Standards. Wellwood E. Beall. Air Transpo 
tion, Vol. 14, No. 2, February, 1949, pp. 14, 15, 26-28, illus. Th 
Boeing proposal for a joint C.A.A. and A.F. certification of 
transports to eliminate the dual approval and the dual sets of 
requirements. 

A New Look for Lightweights. P.D. Banbury. Aeronaut 
Vol. 20, No. 3, February, 1949, pp. 33-35, figs. New possibilities 
for ultra-lightweight design, a criticism of recommendations, and 
abstract of a report on a tip-jet airscrew. 


Airports & Airways (39) 


Airports Need Better Engineering. E.R. Trammell. Avia 
tion Week, Vol. 50, No. 4, January 24, 1949, pp. 22, 23, 25, illus., 
diagrs. 

Design for an underground servicing system that contains facili 
ties normally provided by surface equipment and eliminates con 
gested pit area. Four men could perform a servicing that at 
most airports requires eight men today. 

Aerodrome Affairs. Aeronautics, Vol. 20, No. 3, February, 
1949, pp. 38, 39. (Summaries of 2 papers: The Valuation of 
Aerodromes for Rating Purposes, C. Harman Hunt; The Medium 
Sized Aerodrome, J. H. Riddoch.) 

Air Lift Approach Lights. Lester C. Simpson. Airports and 
Air Carriers, Vol. 15, No. 2, February, 1949, pp. 28-30, illus 

Here Is Flight Path Control. Aircraft and Airport, Vol. 11, 
No. 1, January, 1949, pp. 12, 14, 15, diagrs. 

The Eclipse-Pioneer Flight Path Control acts through th« 
PB-10 Automatic Pilot for a precise bracketing of the radio beam 
in range flying and landing approaches. A localizing signal is set 
to turn the plane toward the beam from a magnetic heading. At 
a point on the automatically tapering angle of approach, an 
integration signal is cut in to enable an exact-center bracketing 
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Operational Characteristics of a Microwave Landing System, 
D. F. Folland. Navigation, Vol. 1, No. 12, December, 1948, pp 
246-254, illus., figs. 

Ground and air-borne equipment for the Microwave (2,640 mc) 
Landing System. Characteristics of the system, determined jp 
actual operation, show that it more than fulfills the coverage and 
accuracy in elevation and azimuth specified by the ICAO Radio 
Technical Division for radio aids to final approaches and landings 

Precision Flight Control. II—The System in Operation, 
Aviation Maintenance & Operations, Vol. 11, No. 3, February, 
1949, pp. 22-24, diagrs. 

Airline Responsibility in Airport Financial Management, 
Leigh Fisher. Aviation Maintenance & Operations, Vol. 11, No, 
3, February, 1949, pp. 32, 33, 54, 56, 57. 

Hydrant Refueling. Ira F. Angstadt. Aero Digest, Vol. 58, 
No. 2, February, 1949, pp. 23, 76, illus. 

Gander Airport. Air World, Vol. 1, No. 5, January, 1949, pp. 
114-116, illus 

How to Select Hangar Doors. Arthur Kohn. Airports and 
Air Carriers, Vol. 15, No. 2, February, 1949, p. 34, illus. 

Hangars Are What You Make Them. Robert Zaborowski 
Airports and Air Carriers, Vol. 15, No. 2, February, 1949, pp. 32- 
35, illus. 

Heating Airport Buildings. W. W. Gibson. Airports and 
Air Carriers, Vol. 15, No. 2, February, 1949, pp. 33, 37, diagr. 

Hangar and Airport Building Survey. G. Silvering. Airports 
and Air Carriers, Vol. 15, No. 2, February, 1949, pp. 10, 11, illus. 

Maintenance Nose Hangars. K. A. Menges. Airports and 
Air Carriers, Vol. 15, No. 2, February, 1949, pp. 14-16, illus., 
diagrs 

Hangar Lighting. DavisH. Tuck. Airports and Air Carriers, 
Vol. 15, No. 2, February, 1949, pp. 18-21, illus., diagrs. 

Small Airport Administration Buildings. Airports and Air 
Carriers, Vol. 15, No. 2, February, 1949, pp. 22, 23, diagrs. De- 
sign sketches and layouts 

Hangar Safety. Joseph M. Chase. Airports and Air Carriers, 
Vol. 15, No. 2, February, 1949, pp. 24, 25, illus., table. 

Watertown (N.Y.) Administration Building. Airports and Air 
Carriers, Vol. 15, No. 2, February, 1949, p. 26, illus., diagrs 

International and Domestic Airport Terminal Buildings Design. 
Thomas M. Sullivan. Airports and Air Carriers, Vol. 15, No. 2, 
February, 1949, pp. 6-8, 36, diagrs. 

The Airport, the Airplane and Snow. Willard Fletcher. Aero 
Digest, Vol. 58, No. 2, February, 1949, pp. 24-26, 106, 108, 110, 
112, 114, 115, illus., diagr 

Snow Clearance. D.B. Rees. Shell Aviation News, No. 126, 
December, 1948, pp. 8-11, illus. Techniques, equipment, and 
costs of winter maintenance for Canadian airports 


Aviation Medicine (19) 


Problems in High-Altitude Nutrition. H.H. Darby. Me- 
chanical Engineering, Vol. 71, No. 2, February, 1949, pp. 148, 149. 

Food requirements during high-altitude flight will be deter- 
mined by the relation of amounts and composition to physiological 
changes, as the decrease in the rate of digestion, and to psycho- 
logical changes that are intrinsic in the motions of swift flight and 
affect the digestive system through the sympathetic nervous sys- 
tem. 

Psychologists Study Relation of Instrument Lighting to Dial 
Reading Performance. U.S., Central Air Documents Office 
( Navy-Air Force), Technical Data Digest, Vol. 14, No. 3, Febru 
ary 1, 1949, pp. 12, 18. 

Indication of Earlier Stages of Human Hypoxia by Electroence- 
phalometric Means. Johannes W. Prast and Werner K. Noell 
Journal of Aviation Medicine, Vol. 19, No. 6, December, 1948, pp 
426-434, 468, figs. 21 references. 

Detecting Potential Leaders. Howard E. Page. Journal of 
Aviation Medicine, Vol. 19, No. 6, December, 1948, pp. 435-441, 
figs. 5 references. 

Psychosomatic Manifestations in Ophthalmology. Edgar 
E.Poos. Journal of Aviation Medicine, Vol. 19, No.6, December, 
1948, pp. 442-446. 4 references. 

Comparison of Tests for Red-Green Color Deficiency. 
Louise L. Sloan and Lorraine Wollach. Journal of Aviation 


Medicine, Vol. 19, No. 6, December, 1948, pp. 447-455, figs. 11 
references. 
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AERONAUTICAL ENGINEERING 


PROCEEDINGS 


RESERVED! 


This volume will be the complete record of the 
three-day Technical Sessions held by the Institute of 
the Aeronautical Sciences and the Royal Aeronautical 
Society at’ a Joint-Conference in New York, May 
24-26, 1949. It is to include the 22 full-length papers, 
plus illustrations, figures, etc., and all formal dis- 
cussions presented. With an overall size of 7'’ X 10”, 
the book is expected to contain over 700 pages and 
200 illustrations. It will be available as soon after 
the meeting as possible, and will be the only place 
where any of the 22 full-length papers are published. 
(Preprints of individual papers will not be available.) 


The 
More 
Ordered 
—the 
Less 
the 
Cost 


Gentlemen: 


Name 


Address 


Please reserve 
Second International Conference. 
below, billing me at pro-rata costs: ($10.00 if orders for 1000 copies are 
received: $12.50 if 750 are received; or $15.00 if only the minimum of 


Cir... 
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Second 


International 
Conference 


LA.S.-R.Ae.S. 


Quantity Printed Will Determine Price 


Because of expenses involved, the number of 
copies printed must necessarily be confined to the 
number of advance reservations received. To print 
and bind a minimum of 500 copies will cost $15.00 
per book; 750 copies can be produced for $12.50 
each; or 1000 copies for $10.00 each. 

The Institute will provide books to all libraries and 
individuals wishing copies at actual cost, based on 
number of reservations received. The book will not 
be printed again. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 E. 64th St., New York 21, N.Y. 


copy(s) of the Proceedings of the 


You may mail postpaid to address 


500 copies are ordered and printed). 
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Study of Flight Surgeon Population in Relation to National and 
International Obligations. W.R. Stovall. Journal of Aviation 
Medicine, Vol. 19, No. 6, December, 1949, pp. 456-460, figs 

Thirtieth Anniversary of Organized Aviation Medical Seni 
in the United States. Robert J. Benford. Journal of Aviation 
Medicine, Vol. 19, No. 6, December, 1948, pp. 461-468. 15 refer- 
ences. 


Comfortization (23) 


The Interior Furnishings of the (Saab) Scandia. Saab Sor 
No. 4, October-December, 1948, pp. 16-18, illus. 


Electronics (3) . 


The Decca Navigator System with Lane Identification. 7). 
Engineer, Vol. 187, No. 4853, January 28, 1949, pp. 101, 102, illus 

Latest Development of Navigational Aid; Minister of Transport 
Inaugurates Decca Lane Identification System; Enhanced Value 
of Equipment for Aircraft and Oceangoing Vessels. Modern 
Transport, Vol. 60, No. 1557, January 29, 1949, pp. 3, 13, illus 

“Brains for George,” Flight Path Control Flies North Star on 
Blind Approach; TCA Completes Flight Tests with Automatic 
Blind Approach System. Ronald A. Keith. 
tion, Vol. 
diagrs. 

Lightplane ADF (Directional Instruments Corp.). 
Vol. 58, No. 2, February, 1949, p. 32, diagrs. 

The Design of Electromagnetic Radiogoniometers for Use in 
Medium-Frequency Direction-Finding. J. H. Moon. Jnstitu- 
tion of Electrical Engineers (London), Journal, Part 3, Rad 
Communication Engineering, Vol. 94, No. 27, January, 1947, py 
69-77, diagrs., figs. 7 references. 

Symposium of Papers on Direction-Finding. Discussion Be- 
fore the Radio Section, 30th October, 1946. Jnstitution of Elec- 
trical Engineers (London), Journal, Part 3, Radioand Commun 
tion Engineering, Vol. 94, No. 28, March, 1947, pp. 133-139, figs., 
references. 

An Experimental Spaced-Loop Direction-Finder for Very High 
Frequencies. F. Horner. Institution of Electrical Engine 
(London), Journal, Part 3, Radio and Communication Engi? 
ing, Vol. 94, No. 28, March, 1947, pp. 126-133, diagrs., figs 
references. 

Some Experiments on Conducting Screens for a U-Type 
Spaced-Aerial Radio Direction-Finder in the Frequency Range 
600-1200 Mc/s. R.R. Pearce. Institution of Electrical En; 
neers (London), Journal, Part 3, Radio and Communication 
Engineering, Vol. 94, No. 28, March, 1947, pp. 115-117, diagr., 
figs. 

Site and Path Errors in Short-Wave Direction-Finding. 
W. Ross. Institution of Electrical Engineers (London), Journal 
Part 3, Radio and Communication Engineering, Vol. 94, No. 28, 
March, 1947, pp. 108-114, figs. 3 references. 

The Development and Study of a Practical Spaced-Loop Radio 
Direction-Finder for High Frequencies. W. Ross. Institution 
of Electrical Engineers (London), Part 3, Radio and Communica- 
tion Engineering, Vol. 94, No. 28, March, 1947, pp. 99-107, 
diagrs., figs. 8 references. 

Radiogoniometers for High- and Very-High-Frequency Direc- 
tion-Finding. B.G. Pressey. Institution of Electrical Engineers 
(London), Journal, Part 3, Radio and Communication Engineer 
ing, Vol. 95, No. 36, July, 1948, pp. 210-220, illus., diagrs., figs 

The Measurement of Errors in Radiogoniometers at High and 
Very High Frequencies. B.G. Pressey. Institution of Electrical 
Engineers (London), Journal, Part 3, Radio and Communication 
Engineering, Vol. 95, No. 36, July, 1948, pp. 221-228, diagrs., 
figs. 5 references. 

The Use of Earth Mats to Reduce the Polarization Error of 
U-Type Adcock Direction-Finders. R. L. Smith-Rose and 
W. Ross. Institution of Electrical Engineers (London), Journal 
Part 3, Radio and Communication Engineering, Vol. 94, No. 28, 
March, 1947, pp. 91-98, figs. 4 references. 

Theory and Practice of Tropospheric Sounding by Radar. 
Albert W. Friend. Institute of Radio Engineers, Proceedings 
Vol. 37, No. 2, February, 1949, pp. 116-138, diagrs., figs. 29 
references. 

A Method of Determining the Polar Diagrams of Long Wire 
and Horizontal Rhombic Aerials. W. R. Piggott. Gt. Brit., 
Department of Scientific and Industrial Research, Radio Research 


{ 


Canadian A: 
22, No. 2, February, 1949, pp. 18, 19, 46, 48, 


50, illus., 
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Special Report No. 16, 1948. 
York. $0.25. 

An Improved Ionospheric Height Recorder. H. A. Thomas 
and R.G. Chalmers. Institution of Electrical Engineers ( London), 
Journal, Part 3, Radio and Communication Engineering, Vol. 94, 
No. 33, January, 1948, pp. 7-13, illus., diagrs., figs. 8 references, 

_ The Location of Thunderstorms by Radio Direction-Finding, 

Adcock and C. Clarke. Institution of Electrical Engineers 
Pew Journal, Part 3, Radio and Communication Engineer. 
ing, Vol. 94, No. 28, March, 1947, pp. 118-125, illus., diagrs., figs, 
6 references. 

An Anti-Clutter Radar Receiver. R. V. Alred and A. Reiss, 
Institution of Electrical Engineers (London), Journal, Part 3, 
Radio and Communication Engineering, Vol. 95, No. 38, Novem- 
ber, 1948, pp. 459-465, illus., diagrs., figs. 3 references 

Sweep Frequency Ionosphere Equipment. Peter G 
Journal of Applied Physics, Vol. 20, No. 2, February, 
187-196, illus., diagrs., figs. 4 references. 

This equipment records ionosphere virtual height as a function 
of frequency over the range of 1 to 25 megacycles. Special fea- 
tures are: high power output with a 10-kw peak, good receiver 
sensitivity with signals of less than 1 microvolt, and antijamming 
circuits that provide good discrimination between pulsed and con- 
tinuous-wave signals, thus preventing most of the cluttering of 
the records by communications services operating within the fre- 
quency range of the equipment. 

A Method of Determining the Velocity of Radio Waves Over 
Land on Frequencies Near 100 K.c/s. E. B. Mendoza. Jnsti- 
tution of Electrical Engineers (London), Journal, Part 3, Radio 
and Communication Engineering, Vol. 94, No. 32, November, 
1947, pp. 396-398, figs. 2 references. 

Some Effects of Obstacles on the Propagation of Very Short 
Radio Waves. E.C.S. Megaw. Institution of Electrical Engi- 
neers (London), Journal, Part 3, Radio and Communication 
Engineering, Vol. 95, No. 34, March, 1948, pp. 97-105, illus., 
diagrs., figs. 

The Measurement of the Velocity of Propagation of Centimetre 
Radio Waves as a Function of Height Above the Earth. I— 
Ground-Level Measurements of the Velocity of Propagation 
Over a Sea Path. F. E. Jones. Institution of Electrical Engi- 
neers (London), Journal, Part 3, Radio and Communication 
Engineering, Vol. 94, No. 32, November, 1947, pp. 399-401, diagr., 
figs. 4 references. 

Accurate Measurement of the Group Velocity of Radio Waves 
in the Atmosphere, Using Radar Technique. R. A. Smith, 
E. Franklin, and F. B. Whiting. Institution of Electrical Engi- 
neers (London), Journal, Part 3, Radio and Communication 
Engineering, Vol. 94, No. 32, November, 1947, pp. 391-395, figs. 
8 references. 

The Application of Ionospheric Data to Radio Communication. 
Edward Appleton and W. J. G. Beynon. Gt. Brit., Department 
of Scientific and Industrial Research, Radio Research Special Re- 
port No. 18, 1948. British Information Services, New York. 
$0.35. 

The Theory of the Super-Regenerative Receiver Operated in 
the Linear Mode. G. G. Macfarlane and J. R. Whitehead. 
Institution of Electrical Engineers (London), Journal, Part 3, 
Radio and Communication Engineering, Vol. 95, No. 35, May, 
1948, pp. 143-157, diagrs., figs. 4 references. 

The Parallel-T Bridge Amplifier. A. B. Hillan. Institution 
of Electrical Engineers (London), Journal, Part 3, Radio and 
Communication Engineering, Vol. 94, No. 27, January, 1947, pp. 
42-51, figs. 6 references. 

Standardised Super High-Frequency Components and Instru- 
ments (Plessey Company, Ltd.). The Engineer, Vol. 187, No. 
4854, February 4, 1949, pp. 143, 144, illus. 

A Wide-Range Saw-Tooth Generator. 
view of Scientific Instruments, Vol. 20, No. 1, January, 1949, pp. 
79, 80, figs. The circuit is capable of operating over a range of 
from 15 cycles to 500 ke. with good linearity and rapid flyback. 

An Electronic Phasemeter. Edwin F. Florman and Andrew 
Tait. Institute of Radio Engineers, Proceedings, Vol. 37, No. 2, 
February, 1949, Waves and Electrons Section, pp. 207-210, illus., 
diagrs. 2 references. 

The instrument is designed to read and record directly on cali- 
brated scales the phase angle between two sinusoidal voltages 
having a voltage range of 1 to 30 volts, over a frequency range of 
100 to 5,000 cycles per sec. to a sensitivity of 0.5°. The separate 
sinusoidal input voltages are converted to square waves through 
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AERONAUTICAL 


ascade amplifiers and limiters and applied to two separate phase 
indicators. One indicator is ambiguous about the 180° value and 
measures and records the average of the algebraic sum of the 
square waves in the separate channels. The second type of 
indicator is unambiguous and is operated by differentiating the 
square waves and applying the proper resultant pulses to fire a 
trigger circuit of the Eccles-Jordan type. The average plate 
current in the trigger tubes is directly proportional to the phase 
angle between the two input voltages to the phase meter. 

The Cathode-Ray Oscillograph as a Design Tool. Product 
Engineering, Vol. 20, No. 2, February, 1949, pp. 132-137, illus., 
diagrs., figs. The characteristics of the display, and the pickups 
and circuits used to analyze low-frequency transient phenomena 
in high-speed machinery. 

The Hermetic Sealing of Transformers and Chokes Used in 
Communication Equipment. C.F. Bays and D. Slater. Institu- 
tion of Electrical Engineers (London), Journal, Part 3, Radio and 
Communication Engineering, Vol. 94, No. 31, September, 1947, 
pp. 347-357, illus., diagrs., figs. 

Electronic Equipment Weight Reduction. Plane Facts, Vol. 
6, No. 1, January, 1949, pp. 6-8, illus. Developments at the Air 
Materiel Command. 

Another Aspect of Flying. 
15, November 15, 1948, pp. 6-8, illus. 
and Wireless Training School, Wigram. 

Operation TV. Alfred E. Jackson. Radio & Television News, 
Vol. 41, No. 2, February, 1949, pp. 40, 41, 136, 137, illus. 

The National Broadcasting Company’s televizing of a simu- 
lated attack upon the U.S.S. ‘‘Leyte’’ by its own planes. Video 
and audio signals are sent over separate relay systems and com- 
bined at the point of broadcast. 


New Zealand Flying, Vol. 2, No. 
R.N.Z.A.F. Electrical 


Equipment 


Program for Simpler Aircraft Systems. L. R. Koepnick. 
SAE Journal, Vol. 57, No. 2, February, 1949, pp. 51, 52. 
(Summary of a paper: Simplicity as a Goal in the Design of Air- 
craft Systems.) 


ELECTRICAL (16) 


Aircraft Electrics. IV. A. C. Jupe. 
tor, Vol. 4, No. 1, January, 1949, pp. 17-21, diagrs., figs. 
conversion of mechanical to electrical energy. 


The Technical Instruc- 
The 


HYDRAULIC & PNEUMATIC (20) 


Glandless Plug Cock. Aircraft Production, Vol. 11, No. 124, 
February, 1949, p. 43, diagr. 

A plug cock, manufactured by Saunders Valve Company, 
Ltd., Cwmbran, Monmouthshire, for aircraft fluid systems. In 
order to secure completely leakproof operation, the spindle bears a 
flexible plastic sleeve that at the lower end is bonded to the spindle 
itself and at the upper end is lipped and sealed to the valve body 
by a screwed retaining ring. 

Silicone Fluids in Hydraulics and Lubrication. T. A. Kauppi 
andC.C. Currie. Product Engineering, Vol. 20, No. 2, February, 
1949, pp. 108-112, diagrs., figs. 


Flight Operating Problems (31) 


ICE PREVENTION & REMOVAL 


A Simplified Procedure for the Determination of Heat Require- 
ments for Ice Protection of Fixed Areas of Aircraft. D.M. Pat- 
terson. U.S., Central Air Documents Office ( Navy-Air Force), 
agg Data Digest, Vol. 14, No. 4, February 15, 1949, pp. 15- 

3, figs 

Graphic solutions of the equations for efficiency of rime de- 
posit on cylinders in ideal fluid flow, rate of water catch on a right 
circular cylinder, the average external unit thermal conductance 
for airfoils, and the heat-balance equation enable the designer of a 
heated wing to calculate either the amount of heat required to 
evaporate all the water intercepted by the airfoil when the 
length of the heated section remains fixed o1 to calculate the length 
of heated area required for a fixed amount of heat dissipation. 
Calculations are based on ‘“‘The Theory of Heated Wings,” pre- 
sented in U.S.A.F. Technical Report No. 4972, Addendum 1, 
January 6, 1946. 
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Investigation of Meteorological Conditions Associated With 
Aircraft Icing in Layer-Type Clouds for 1947-48 Winter. Dwight 
B. Kline. U.S., N.A.C.A., Technical Note No. 1793, January, 
1949. 12 pp., figs. 7 references. 

Measurenients of liquid-water content, drop size, and temper- 
ature during icing conditions encountered in flight are consistent 
with previously measured conditions and with proposed maximum 
iting conditions in supercooled layer-type clouds. Cumulative- 
frequency graphs of meteorological parameters indicate the fre- 
quency with which various icing conditions have been encountered 
in the Great Lakes area and surrounding states during two win- 
ters of flight observations. 


Corrosion Tests of a Heated Wing Utilizing an Exhaust-Gas- 
Air Mixture for Ice Prevention. George H. Holdaway. U.S., 
N.A.C.A., Technical Note No. 1791, January, 1949. 39 pp., 
illus., diagrs., figs. 12 references. 

A series of organic finishes were painted on the interior of an 
aluminum-alloy wing to obtain a comparison of rates of corrosion. 
Three finishes were used: oil-modified phthalic alkyd varnish, 
clear; heat-resistant varnish, light amber color, composition not 
furnished by manufacturer; and heat-resistant enamel, glyceryl 
phthalate, black, AN-TT-E-501. After 45 hours of flight and 100 
hours of ground testing, there were no cases of corrosive attack 
within any portion of the wing which would be classified as struc- 
turally serious. 

Investigation of Icing Characteristics of Typical Light-Airplane 
Engine Induction Systems. Willard D.Coles. U.S., N.A.C.A., 
Technical Note No. 1790, February, 1949. 25 pp., diagrs., figs. 
4 references. 

A float carburetor with an unheated manifold and a single- 
barrel pressure carburetor with an oil-jacketed manifold were 
investigated under laboratory conditions to determine the car- 
buretor-air temperature and humidity limits for visible and seri- 
ous icing at various engine-power settings. The float carburetor 
proved to be inherently more susceptible to icing at the throttle 
plate than the pressure carburetor. The proper jacketing and 
heating of all parts exposed to the fuel spray can satisfactorily 
reduce or eliminate icing in the float carburetor and its manifold. 
The pressure carburetor can be protected from serious icing by 
properly locating the fuel-discharge nozzle and suitably heating 
critical parts. A study of light-airplane air-scoop design showed 
the inertia separation of water droplets, in the order of 10 microns 
in diameter, to be impractical because of the low air velocities in 
light-airplane induction systems. 


Jet Engine Icing Tests; Private Engine Makers Use Mt. 
Washington Summit Research Facility. Naval Aviation News, 
No. 21, January, 1949, p. 8, illus. 


PILOTING TECHNIQUE 


How They Fly the Atlantic. Wolfgang Langewiesche. Air 
Facts, Vol. 12, No. 2, February 1, 1949, pp. 42-62, diagrs. 

(1) Using four engines to gain a probability advantage against 
failure; (2) smoothing air-frame details, increasing the length of 
runways, and designing wings to contain fuel and engine loads 
increases pay load;' (3) overdrive on a lean mixture, using the 
technique of the ‘‘Maximum Range Cruise,’’ developed by Pan 
American, with Lindbergh as adviser, to conserve fuel; (4) indica- 
tions of varying pressures, as read from an absolute altimeter, 
developed at the University of Chicago by John C. Bellamy, to 
locate the tail winds of cyclones; (5) the navigational method of 
the ‘‘single heading,”’ based on a Bellamy formula and including 
speed, change of D-factor during the past hour, and the approxi- 
mate latitude; (6) the ““Howgozit,’”’ a number of graph curves that 
display present and future combinations of flight factors to deter- 
mine a probable situation beyond the flight’s “point of no return” 
before that point is reached. 


REFUELING IN FLIGHT 


Flight, Vol. 


Refuelling in Flight. C. H. Latimer-Needham. 
(Ex- 


55, No. 2092, January 27, 1949, pp. 111-113, diagrs., figs. 
tended summary of a paper.) 

Flight Refueling Broadens Aircraft Utility. C. H. Latimer- 
Needham. Aviation Week, Vol. 50, No. 8, February 21, 1949, pp. 
17, 18, 21, illus., diagr. (Extended summary ofa paper: Refuel- 
ing in Flight.) 
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YOU LETTER FASTER, BE! 


Lettering and symbol drawing is uniform and quick 
when you use LEROY “controlled lettering” equip- 
ment. It requires no special skill or training. You 
can form perfect letters on the very first trial . . . de- 
velop speed with a few minutes of practice. LEROY 
uniformity guarantees the same crisp, precise letter- 
ing on all your drawings. Moreover, LEROY letter- 
ing is free from the risk of smearing because the 
template is always well below the working line. 


LEROY equipment offers a wide variety of alphabets 
and sizes, including Regular Gothic; Reversed, Con- 
densed, Extended and Outline Gothic; Cheltenham; 


TER WITH LEROY* EQUIPMENT 


Greek; Isometric alphabets and ellipses; Electrical, 
Map and Welding symbols. In addition, K&E can 
make special LEROY templates with your own 
words, phrases, designs, symbols or trade marks. 


You may start your LEROY equipment with a single 
template, scriber and pen; or you may choose one 
of the complete LEROY sets that will give you a full 
lettering range. 


Ask your nearest K&E Dealer or Branch for a demon- 
stration of LEROY equipment or write to Keuffel & 
Esser Co., Hoboken, N. J. for the LEROY Booklet. 
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NEW K&E WIDE FRAMED TRIPODS 
GIVE MAXIMUM STABILITY 


The wide framed leg construction of these new K&E 
tripods and the wide, all-metal hinges joining the 
legs and head result in great torsional stability. This 
makes the instrument much steadier—less vibration 
-in windy weather. Legs are straight grained maple. 
They are easy to plant firmly, because of their long 
steel “Stoodite” tipped shoes and large spurs—the 
kind a man can get his foot on, even with boots or 
galoshes. The head fits all instruments with the 
standard 314 inch by 8 threads. K&E Wide Framed 
Tripods are made in stiff leg and extension styles. 


Ask your K&E Dealer or Branch to show you these 
tripods, or write to Keuffel & Esser Co., Hoboken, N. J. 


ENGINEERING 


REVIEW—JUNE, 1949 


ALBANENE* TRACING PAPER 
WILL NOT DETERIORATE WITH TIME 


ALBANENE Tracing Paper is made from a 100% 
pure rag base. Its fine printing transparency is due, 
not to oils that leak and “bleed,” but to a synthetic 
transparentizer that K&E developed specially for 
this purpose. Prints made today from drawings made 
on ALBANENE years ago, prove conclusively that 
ALBANENE does not turn 

brittle nor lose its trans- 

parency with time. 


Ask your K&E Distrib- 
utor or any K&E 
Branch for a sample 
or write to Keuffel 

& Esser Co., 

Hoboken, N. J. 


*Trade Mark ® 
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The Brush Single-Channel 
Oscillograph with Carrier 
Amplifier, Mode! BL-310. 
Oscillographs available in 
Double and Six-Channel 


units also. 


analysis is instantaneous, 
permanent, and accurate 
with the “Strain Analyzer” 


Designed for use with wire strain 
gages or other resistance elements. Two "Strain 
Analyzer" models are available, which, with 
suitable pickups, give immediate records of 
strains, pressures, temperatures, torques, vibra= 
tions or accelerations. Either static or dynamic 


phenomena up to 100 c.p.s. may be recorded. 


Investigate Brush measuring 
devices before you buy... they 


offer more for your money. 


Write today for detailed 
information on this equipment. 


" 3405 Perkins Avenue Cleveland 14, Ohio, U.S. A. 
MAGNETIC RECORDING DIV. © ACOUSTIC PROD. DIV. 
DEVELOPMENT CO. INDUSTRIAL INSTRUMENTS DIV. e CRYSTAL DIVISION 


Canadian Representatives: 
A. C. Wickman (Canada) Ltd., P. O. Box 9, Station N, Toronto 14 


WEATHER HAZARDS 


Electrostatic Charging on Jet Aircraft Investigated. U.§ 
Central Air Documents Office ( Navy-Air Force), Technical Day 
Digest, Vol. 14, No. 4, February 15, 1949, pp. 12, 13. 


Flight Safety & Rescue (15) 


An Analysis of Personal Airplane Power Plant Failures During 
1947 With Some Suggested Remedies. Fred E. Weick. Tex; 
Agricultural & Mechanical College, Engineering Experimen 
Station, Personal Aircraft Research Center, Research Report No.4 
December, 1948. 15 pp. 

An analysis of 1,353 accidents, recorded during 1947, which 
accompanied the failure of power plants of 200 hp. or less, and re. 
sulted in major damage to the aircraft. Seven-eighths of th 
failures involved the fuel system, over half of which could hay 
been prevented by the use of a properly functioning fuel-injection 
system instead of a carburetor. Of the remainder, one-third 
could have been prevented by duplication of the fuel system. 

Sofar Saves Pilot Lives. Naval Aviation News, No. 2. 
January, 1949, pp. 26, 27, illus. 

A locating system for air-sea rescue. A bomb weighing 4 o 
6 lbs. is dropped from a life raft. After reaching one of six pre. 
determined depths, it detonates to initiate a sound signal that js 
transmitted under water for several thousands of miles. Shor 
monitoring stations receive the signal through hydrophones and 
triangulate the point of origin. 

New Helmet Protection Theory Advanced. Aviation Week 
Vol. 50, No. 4, January 24, 1949, pp. 18, 20, diagrs. 

Headgear make-up based on impact resistance rather than 
energy absorption is designed to give more safety. The Aero- 
medical Laboratory, School of Medicine, University of Southern 
California, has developed a helmet lining of cellulose acetate with 
crisscross saw cuts into which foam rubber is molded and then 
formed over the surface. When subjected to compressive loads, 
such materials deflect only slightly until the point where the 
destruction of cellular structure takes place and then deflect to 
about two-thirds thickness. 

New Protective Helmet Developed for Air Force Pilots. U.S, 
Central Air Documents Office ( Navy-Air Force), Technical Data 
Digest, Vol. 14, No. 4, February 15, 1949, p. 14, diagr 

Smoke Detectors Under Scrutiny; Airline Studies Show That 
Reduction of Sensitivity in Devices Will Give Fewer False Alarms, 
Still be Reliable. Aviation Week, Vol. 50, No. 7, February 14, 
1949, p. 26 


Flight Testing (13) 


Measurements Employed in the Testing of Aircraft. Paul 
GGéransson. Soab Sonics, No. 4. October-December, 1948, pp. 
19-24, illus. 

By intermittently photographing a bank of standard flight 
instruments, the photorecorder automatically records static 
flight-test data. The recording oscillograph, which is used to 
obtain dynamic flight data, may also be used for static data by 
using a selector switch to connect successively a number of dif- 
ferent transmitters to a single instrument. Brown’s Flight Test 
Recorder measures temperature by balancing the voltage de- 
veloped in thermocouple transmitters against a normal voltage 
A similar principle is used to record the pressure indication given 
by the inductive pressure transmitters, developed by Saab, which 
can be adapted to pressures ranging from a few tenths of a milli- 
meter water column to about 100 kg. persq.cm. The Saab stick- 
force meter is a bar spring that replaces the handle of the control 
stick. Deflection of the spring, a measure of control forces, is 
transmitted by a system of levers to a remote indicator 

Principles of Flight Testing. V—Climb Performance Calcula- 
ion. Aircraft, Vol. 27, No. 3, December, 1948. Test procedures 
for obtaining the altimeter rate of climb; correction to ICAN 
standard conditions; and ICAO climb requirements 

AMC All-Altitude Course Accurately Measures Aircraft 


Speed. U.S., Central Air Documents Office ( Navy-Air Force), 
Technical Data Digest, Vol. 14, No. 3, February 1, 1949, pp. 8, 9, 
diagr. 

Two parallel radio beams are established 10 miles apart by 
means of V.H.F. radio transmitters, similar to those of the ILS. 
The aircraft flies across these beams at points 5 to 16 miles from 
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the transmitters at altitudes from 5,000 to 30,000 ft. Airplane 
speed is determined within an accuracy of one-half of 1 per 
cent 


Fuels & Lubricants (12) 


The Precision of Fuel Rating, 1942 to 1946. Donald B. Brooks 
and Robetta B. Cleaton. American Society for Testing Materzals, 
Bulletin, No. 156, January, 1949, pp. 56-67, figs. 16 references. 

The Air Force’s Lube Program Objectives. E. M. Glass. 
SAE Journal, Vol. 57, No. 2, February, 1949, pp. 45-50, illus. 1 
reference. (Summary of a paper: Lubrication Engineering—the 
United States Air Forces Approach.) 

Worker Consistometer for Lubricating Greases. U.S., 
National Bureau of Standards, Technical Report No. 1328, 
January, 1949. 7 pp. 1 reference. 

Butane-Powered Cessna. Mather M. Eakes, Jr. 
Vol. 44, No. 2, February, 1949, pp. 42, 75, illus., diagr. 

The Manufacture of Ethylene Glycol, Polyglycols, Glycol 
Ethers, Ethylene Cyanhydrin and Acrylonitrile, Phenyl Ethyl 
Alcohol and Related Derivatives of Ethylene Oxide in Germany. 
John D. Brandner and R. Max Goepp, Jr. U.S., Field Informa- 
tion Agency, Technical, Final Report No. 1311, 1948. 76 pp., 
diagrs., figs. 12 references. British Information Services, New 
York. $2.35. 


Flying, 


Gliders (35) 


Experiments With Rigid Tow Bar May Lead to Use of Gliders 
in Instrument Weather. U.S., Central Air Documents Office 
(Navy-Air Force), Technical Data Digest, Vol. 14, No. 4, Febru- 
ary 15, 1949, p. 5, illus. 

Airfoils. R. D. Hiscocks. Soaring, Vol. 13, Nos. 1-2, Janu- 
ary-February, 1949, pp. 8, 9, figs. 

A chronological history and brief discussion of the derivation 
and performance of sailplane airfoil profiles for mean line, thick- 
ness shape, and silhouette in the Goose, the Albatross, the G6 
series, and the Horton IV and VI. 

Soaring in France; “Caudron C.810” Sailplane. Guy Borgé. 
Sailplane and Glider, Vol. 17, No. 1, January, 1949, pp. 2, 3, illus., 
diagr. 

An All-Swiss Sailplane [Weber-Landolf-Miinch (WLM-1)|. 
Rolf Isler. Aeronautics, Vol. 20, No. 3, February, 1949, pp. 42, 
43, illus. 

Schweizer’s All-Metal Sailplane; Production Plans for 1-23. 
Aviation Week, Vol. 50, No. 6, February 7, 1949, p. 29, 
illus. 

From Behind the Iron Curtain. Soaring, Vol. 13, Nos. 1-2, 
January-February, 1949, pp. 4, 5, illus. Gliding in Czecho- 
slovakia. 

Gliding in Poland; New Polish Designs. Witold Charles 
Starzewski. Sailplane and Glider, Vol. 17, No. 1, January, 1949, 
pp. 5, 6, diagrs. ‘ 

Soarable Air; Thermal Prospects for the Glider Pilot Over 
Great Britain. Jacques Cochemé. Flight, Vol. 55, No. 2091, 
January 20, 1949, pp. 74-78, illus., figs. 


Guided Missiles (1) 


Glossary of Guided Missile Terms. U.S., National Military 
Establishment, Research & Development Board, Committee on 
Guided Missiles. Antiaircraft Journal, Vol. 92, No. 1, January- 
February, 1949, pp. 33-47. 

Guiding the (Martin PTV-N-2U) “Gorgon.” 
Vol. 58, No. 2, February, 1949, p. 61, illus. 

Navy Pioneering in Guided Missiles. Delmer S. Fahrney. 
The Pegasus, Vol. 13, No. 2, February, 1949, pp. 1-5, 16, 
illus 

Desert Rocket Haven (Naval Ordnance Test Station, Inyokern, 
Calif.). Naval Aviation News, No. 24, March, 1949, pp. 11-13. 
illus 


Aero Digest, 


Report to the U.S. Atomic Energy Commission. Mechanical 
Engineering, Vol. 71, No. 3, March, 1949, pp. 205-212. Three 
applications of rockets: the propulsion of models in free flight for 
aerodynamic measurements at high speeds, the propulsion of 
piloted research aircraft, and the sounding of the upper atmos- 
phe 
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Instruments 
AIRCRAFT (9) 


Navy Demonstrates Auto-Pilot to Aid All-Weather Flying. 
U.S., Central Air Documents Office ( Navy-Air Force), Technical 
Data Digest, Vol. 14, No. 3, February 1, 1949, p. 6. 

Pilots Evaluate Repeater Horizon Compass. U.S., Central Air 
Documents Office ( Navy-Air Force), Technical Data Digest, Vol. 
14, No. 4, February 15, 1949, pp. 13, 14, fig. 

Characteristics of a Magnetic Compass. III. A Kingsnorth. 
The Technical Instructor, Vol. 3, No. 12, December, 1948, pp. 15- 
22, diagrs. 

Pilots’ compasses, observer-type compasses used to indicate the 
bearings of distant objects, landing compasses, adjustable correc- 
tors for setting up a magnetic field in opposition to the aircraft’s 
field, and an analysis of aircraft magnetism components and of 
allied vertical soft iron effects and their equivalent coefficients and 
corrections. 


TEST & MEASURING 


A Self-Contained Recording Pressure Gauge. David R. 
Brown, William C. Galloway, Jack B. Robertson, and Gene A. 
Silvey. Review of Scientific Instruments, Vol. 20, No. 1, January, 
1949, pp. 27-30, illus., diagrs., figs. 1 reference. 

A self-contained time-versus-pressure recording device capable 
of measuring pressures up to 1,200 lbs. per sq. in. at frequencies 
from 0 to 200 cycles per sec. over a period of 5 sec. The instru- 
ment is set in operation by the arrival of a pressure wave above a 
predetermined threshold, which triggers a locking mechanism and 
permits compressed springs to drive the record surface past an 
engraving stylus actuated by a pressure-sensitive diaphragm. 

A Recording Mechanical Pressure Gauge of High Range. Paul 
M. Higgs. Review of Scientific Instruments, Vol. 20, No. 1, Janu- 
ary, 1949, pp. 23-26, illus., diagrs., figs. 

An instrument for recording large and rapidly fluctuating pres- 
sures in liquids and gases. The pressure sensitive element is a 
thick, flat, circular diaphragm, rigidly mounted, and fluid 
damped. The pressure versus time record is engraved upon the 
surface of a rotating polished metal disc by a stylus fastened 
directly to the diaphragm. The record may be read with a pre- 
cision of better than 1 per cent of full deflection. The instrument 
will record pressures up to 1,000 Ibs. per sq.in. at frequencies from 
0 to 500 cycles per sec. 

Resistance Wire Strain Gauges and Their Application. I. 
Walter Ramberg. IJnteravia, Vol. 4, No. 1, January, 1949, pp. 27- 
29, illus., figs. 

Principal reasons for the delay in the application of wire strain 
gages; derivation of its principle; and a description of calibration 
factors of gages commercially available from the Baldwin Loco- 
motive Works under the trade name SR-4 Gauge. 


Instrument for Measurement of Angular Accelerations. D. E. 
Weiss. Product Engineering, Vol. 20, No. 2, February, 1949, pp. 
86-89, illus., diagrs., figs. 

The theory, design, and calibration of an electromechanical 
transducer that is sensitive to angular acceleration. A rectangular 
brass beam, 4 by '/2 by 3/, in., and two helical springs in tension 
comprise a spring-mass system that is torsionally suspended and 
constrained to one degree of freedom in rotation about an axis 
that passes through the beam at its center of gravity perpendicu- 
lar to its length. An iron core, mounted near one end of the beam, 
floats as an armature in a net of three concentric windings. An 
a.c. voltage impressed on the center coil induces a voltage across 
the outer coils that is proportional to the position of the iron core 
in the coils. The induced voltages are a measure of the motion of 
the beam. The two outer coils are connected in series and form 
two arms of a bridge circuit of which the two other arms are 
germanium diodes. The bridge is balanced by a 100-ohm po- 
tentiometer. 


A Six-Point, High-Speed, Thermocouple Temperature- 
Recording Equipment. J. D. Watson and H. E. Dixon. Journal 
of Scientific Instruments, Vol. 26, No. 1, January, 1949, pp. 17, 18, 
diagr., figs. 

Signals from six independent thermocouples are recorded on a 
single pen-recorder chart by consecutively switching the thermo- 
couple points into a standard d.c. amplifier and pen-recorder 
equipment. An electrically operated marker pen is added to the 
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recorder to permit time correlation between the thermocouple 
records and the instant of taking any other records involved in a 
particular experiment. 


Machine Elements (14) 


AUTOMATIC CONTROL 


Probability Criterion for the Design of Servomechanisms. John 
R. Ragazzini and Lotfi A. Zadeh. Journal of Applied Physics, 
Vol. 20, No. 2, February, 1949, pp. 141-144, figs. 4 references. 

The design of servomechanisms based on minimization of th« 
mean-square error. This criterion is applicable in situations 
where the undesirability of the error increases with its magnitude 
A more appropriate criterion, especially in the field of ballistics, is 
defined as the probability that the error may be less than som« 
prescribed tolerance. The problem of maximization of this 
probability reduces to a number of explicit equations whose solu 
tion must be carried out in practice by cut and trial. Further, 
under certain conditions, the maximization of probability yields 
the same values for the design constants as for the minimization of 
mean-square error. 


BEARINGS 


Housings and Mountings for Ball and Roller Bearings. Produc! 
Engineering, Vol. 20, No. 2, February, 1949, pp. 130, 131, diagrs 

Superprecision Ball Bearings. IV—Shaft, Housing and En- 
closure Design. Thomas E. Rounds. Machine Design, Vol. 21, 
No. 2, February, 1949, pp. 121-126, 172, figs. 


FASTENINGS 


Locking Cap Screws in Tapped Holes. William G. Waltermir 
Fasteners, Vol. 5, No. 3, December, 1948, pp. 14-19, diagrs., figs 
5 references. 

Tapped Holes for Screws and Studs. D.S. Stoneman. Fa 
teners, Vol. 5, No. 3, December, 1948, pp. 10—13, illus., fig. 

Standard Tests for Bolts and Nuts. W.N. Boyd. Fasteners, 
Vol. 5, No. 3, December, 1948, pp. 7-9, figs. ; 

Unification of Screw Thread Standards. The Engineerin 
Journal, Vol. 32, No. 1, January, 1949, pp. 2-9, diagrs., tables 


GEARS & CAMS 


Planetary Gearing. W.P. Michell. Machine Design, Vol. 2), 
No. 2, February, 1949, pp. 87-91, illus., figs. 


Maintenance (25) 


Future Maintenance and the Maintenance Engineer. S. F 
Wilkinson. The Technical Instructor, Vol. 3, No. 12, December, 
1948, pp. 3-12. 

An Ounce of Prevention. Naval Aviation News, No. 21, Janu 
ary, 1949, pp. 30, 31, illus. Techniques for wrapping parts for 
overseas shipment from the Aviation Supply Depot, Nava! 
Supply Center, Oakland. 

Airlines Dissect Equipment ‘Bugs’; ATA Maintenance Meet- 
ing Focuses Microscope on Problems Arising With Aircraft and 
Their Installations. Robert McLarren. Aviation Week, Vol. 50, 
No. 14, April 4, 1949, pp. 52, 53, diagr. 

Air Cargo Maintenance Forms. III. Richard H. Rush. Avi« 
tion Maintenance & Operations, Vol. 11, No. 3, February, 1949, pp 
28, 29. 

British Maintenance Licensing. II. The Aeroplane, Vol. 76, 
No. 1961, January 1, 1949, pp. 21-23, illus. 


Management & Finance (45) 


Plane Order Shifts Involve $500 Million. Robert Hotz 
Aviation Week, Vol. 50, No. 4, January 24, 1949, pp. 11-13, tabl 
With table of revised military plane orders (to be purchased under 
contract authorization in fiscal year 1949 budget). 

Trusts Shifting Aviation Shares. Selig Altschu. Aviation 
Week, Vol. 50, No. 7, February 14, 1949, p. 30. Evaluation of 
company annual reports for 1948. 

Economic Aspects; The U.S. Aircraft Industry. Frederick 
Peters. IJnteravia, Vol. 4, No. 1, January, 1949. pp. 48-50, illus. 


Machine Depreciation; Modern Methods of Computing and 
Recording. S. Howard Withey. Aircraft Production, Vol. 11, 
No. 124, February, 1949, pp. 44—46, tables. 


Materials (8) 


METALS & ALLOYS 


Office of Naval Research and NACA Metallurgical Investigation 
of a Large Forged Disc of S-816 Alloy. Howard C. Cross. U.S., 
N.A.C.A., Technical Note No. 1765, February, 1949. 45 pp., 
figs. 10 references. 

Properties of large discs of S-816 alloy for the conditions of 
forged and aged and forged, heat-treated, and aged. By means of 
stress rupture and creep tests for time periods up to about 2,000 
hours at room temperature, 1,200°, 1,350°, and 1,500°F., and 
short-time tensile tests, impact tests, and time-deformation 
characteristics, it was shown that a forged and aged turbine-rotor 
disc of S-816 alloy at 1,350° F. is superior to a forged, heat-treated, 
and aged disc at that temperature. At both 1,200° and 1,500°F., 
the properties of the heat-treated and aged disc were superior. 

Report on Visit to Germany and Austria to Investigate Alloys 
for Use at High Temperature. W. J. Robinson, R. P. Lister, and 
others. Gt. Brit., British Intelligence Objectives Sub-Committee, 
Final Report No. 396, Item No. 21. 75 pp., illus. British In- 
formation Services, New York. $2.50. 

Conditions to which metallic materials were exposed in German 
gas-turbine and jet-propulsion engines and the materials developed 
to meet these conditions. Composition, heat-treatment, and 
creep characteristics are tabulated for 18 austenitic chromium- 
manganese steels, 37 austenitic chromium-nickel steels, and 61 
ferritic steels. Testing methods and machines and a résumé of the 
investigations on ceramic materials for gas turbines by the 
Luchfahrtforschungsanstalt (Volkenrode) and the M.A.N. Works 
at Augsburg are included. 

The Plastic, Creep and Relaxation Properties of Metals. 
A. E. Johnson. (International Congress of Applied Mechanics, 
7th, London, 1948, Paper.) Aircraft Engineering, Vol. 21, No. 
239, January, 1949, pp. 2-8, 13, diagrs., figs. 

A comparison of the behavior of a low-carbon steel (C, 0.17 per 
cent; Si, 0.20 per cent; Mn, 0.64 per cent; small amounts of § 
and P) and an aluminum alloy (Hinduminium RR59) under com- 
plex stress systems at elevated temperatures. Data from the Engi- 
neering Division, National Physical Laboratory, indicate that for 
the low-carbon steel at 350°C. and the aluminum alloy at 150° 
and 200°C. the creep strain follows the von Mises-Hencky shear 
strain energy criterion of yielding and that the creep rate-stress 
relations of the St. Venant-von Mises equation type, as advanced 
by Odquvist, Marin, and Soderberg, well represent the creep of 
the present materials over the ranges of moderate stress where 
isotropy is preserved. 

Metallurgical Topics: Chromium-Free Heat-Resisting Steels. 
The Engineer, Vol. 187, No. 4853, January 28, 1949, pp. 104, 105. 
2 references. 

Metallurgical Topics: Fretting Corrosion. The Engineer, Vol. 
187, No. 4853, January 28, 1949, p. 104, table. 7 references. 

Internal Stresses in Hardened and Dimensionally Stabilised 
Steel. L. W. Nickols. The Engineer, Vol. 187, No. 4854, Febru- 
ary 4, 1949, p. 132, figs. 

A Method of Determining the Percentage Elongation at Maxi- 
mum Load in the Tension Test. Paul G. Nelson and Joseph Win- 
lock. American Society for Testing Materials, Bulletin, No. 156, 
January, 1949, pp. 53-55, figs. 11 reference§. 

Approximate Statistical Method for Fatigue Data. R. E. 
Peterson. American Society for Testing Materials, Bulletin, No 
156, January, 1949, pp. 50-52, figs. 10 references. 

A Positive-Replica Technique for Electron Microscopy. C. M. 
Schwartz, A. E. Austin, and P. M. Weber. Journal of Applied 
Physics, Vol. 20, No. 2, February, 1949, pp. 202-205, figs. 4 
references. 

Recent Milestones in Metals and Minerals. John D. Sullivan. 
American Society for Testing Materials, Bulletin, No. 156, 
January, 1949, pp. 41-46, figs. History of metallurgy and the de- 
velopment of high-temperature and light-metal alloys. 

Progress in Titanium Told at Naval Research Symposium. 
T.C. Du Mond. Materials & Methods, Vol. 29, No. 2, February, 
1949, pp. 45-47, illus. 

Metallurgical Topics: Ductile Titanium. The Engineer, 
Vol. 187, No. 4853, January 28, 1949, p. 105, figs. 3 references. 


| 
| 


ig and 


zation 
pp., 


ms of 
ans of 
2,000 
and 
lation 
-rotor 
sated, 
10°F., 
ior. 

Alloys 
and 
nittee, 
h In- 


rman 
loped 

and 
1ium- 
id 61 
of the 
r the 
Vorks 


etals. 


No. 


7 per 
of 
com- 
Engi- 
it for 
150° 
shear 
tress 
nced 
of 
rhere 


eels. 
105 


Vol. 


lised 
bru- 


[axi- 

Win- 
156, 
No 


.M. 
plied 


AERONAUTICAL ENGINEERING REVIEW—JUNE, 1949 71 


Odom Here Non-stop From Hawait; A 


Flies 5000 Miles for New Record 


Lands His Small Plane at) (| 
Teterboro in 30 Hours— 
Alone at Controls. |= 


1S WELCOMED AT CITY HALL 


Greeted at Field by Crowds, 


Including Fiancee, Who 
Flies to Meet Him. 
Capt. William P. Odom, 


vear-old career Pilot,| Four 
anoplane 
2:05 


Seco 


Acme Photo 


on EASY-FLO 


LANDING GEAR 


sient his 
to a perfect landing 
> today at Teter 


.... And that perfect landing brought to a safe conclusion an 
amazing achievement. Beech Aircraft Corp. may well be proud 
of this outstanding testimonial to their able engineering and 
faultless fabrication—the more so because this was not a specially 
constructed plane, but their regular Model 35 “Bonanza.” 


The strength and dependability of the EASY-FLO brazed land- 
ing gear are well established, for Beech has been using this type 
of construction for some years—aot only on landing gears but on 
various other parts as well. They are enthusiastic about results 
they get with low-temperature EASY-FLO silver alloy brazing 
and have expressed appreciation for the help and cooperation 
received from Handy & Harman. That help and cooperation 
are available always to all who have metal joining problems. 


FOR THE FULL EASY-FLO BRAZING STORY 


write today for Bulfétin 12A and a copy of the article “DESIGN 
AND PRODUCTION CONTROL OF SILVER ALLOY BRAZED 
JOINTS IN AIRCRAFT STRUCTURES.” 


Vertical section through hydraulic 


shock strut of landing gear. Arrows " 

point to EASY-FLO brazed joints. 

There are 39 such joints in the 

Bonanza’s 3 landing gears—also 6 

on control column and 2 on nose gear ”, 

shimmy dampener. Stainless steel 

brop tips and various other parts are 82 FULTON STREET y NEW YORK 7, N. Y. 

also brazed with EASY-FLO. Bridgeport, Conn. + Chicago, Ill. + Los Angeles, Cal. « Providence, R. 1. « Toronto, Canada 
Agents in Principal Cities 
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EATON 


Registered U.S. Patent Office 


HYDRAULIC VALVE LIFTERS 


The Modern Method of Valve Actuation 


Millions of Zero-Lash Hydraulic Valve Lifters and Zero- 
Lash adjusting units—designed and developed exclusively 
by Eaton Manufacturing Company—have gone into leading 
automotive, aircraft, tractor, marine and industrial engines 
in the last 17 years. They have contributed: 


e@ Freedom from Tappet Adjustments for the Life 
of the Engine. 


Accurate Valve Timing and Perfect Seating at 
All Engine Speeds and Temperatures. 


@ Longer Life for Valves and Seats. 
@ Silent Valve Train Operation. 


Since 1932 Eaton Engineering Departments have been en- 
gaged in constant research and development of improved 
designs and of new wear-resistant materials which make 
today’s—and tomorrow’s—Zero-Lash Hydraulic Valve 
Lifters the truly modern method of valve actuation. 


— 


A 


aginaw nision 


9771 French Road . Mmetroit 13. Michigan 


PRODUCTS 


SODIUM COOLED, POPPET, AND FREE VALVES * TAPPETS e HYDRAULIC VALVE LIFTERS « VALVE SEAT INSERTS e ROTOR 
UMPS * MOTOR TRUCK AXLES « PERMANENT MOLD GRAY IRON CASTINGS « HEATER-DEFROSTER UNITS e SNAP RINGS e SPRINGTITES 
PRING WASHERS « COLD DRAWN STEEL e STAMPINGS «© LEAF AND COJL SPRINGS e DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 
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Titanium Groomed for Future Aero Role. Aviation Week, Vol. 
50, No. 8, February 21, 1949, pp. 22, 24. 

A résumé of the basic properties of titanium; the location and 
extent of ore deposits; its metallurgy, present production, and 
the scope of the research program to extend its application to air- 
craft structures and power plants. 

Copper-Base Alloy for Springs. I. Harold C. R. Carlson. 
Product Engineering, Vol. 20, No. 2, February, 1949, pp. 103-107, 
tables. 

Comparison of Common Aluminum Casting Alloys. Robert S. 
Burpo, Jr. Materials & Methods, Vol. 29, No. 2, February 1949, pp. 
85, 87. 

Evaluation of Polishes for Use on Aluminum Aircraft Surfaces. 
Roy A. Machlowitz. American Society for Testing Materials, 
Bulletin, No. 156, January, 1949, pp. 46-49, table. Essential 
properties of polishes for removing tarnishes, as from ocean spray, 
and for producing surfaces that exhibit high reflectance. 


NONMETALLIC MATERIALS 


A New Theory for the Strength of Wooden Box Beams. J.R. 
M. Radok, J. P. O. Silberstein, and H. A. Wills. Australia, 
Council for Scientific and Industrial Research, Aeronautical Re- 
search Report No. ACA-40, May, 1948. 37 pp., illus., diagrs., 
figs. 16 references. 

A systematic series of tests of wood box beams was made to ex- 
plain the apparent ultimate extreme fiber stress of a hollow or 
routed wooden beam section, which lies below the modulus of rup- 
ture of a solid wooden beam of rectangular section but exceeds the 
ultimate compressive strength of the material. The maximum 
compressive stress in a timber beam at failure occurs somewhere 
between the extreme fiber and the neutral axis. Its magnitude de- 
pends on the proportions of the cross section and possibly on the 
stress gradient, and the stress falls linearly from the maximum 
toward the extreme fiber. Test results are plotted as semi- 
empirical curves, the parameters of which were evaluated from 
theexperimental results. For any practicable values of flange ratio 
and solidity ratio, direct design curves supply ‘a modified form 
factor that modifies the basic compressive stress of the material 
and relates the section modulus of a solid beam to that of a hollow 
section. A method of superposition is outlined for treating a 
superimposed end load arising from beam-column action. 

Dutch Report on German Plastics Industry. J.C. Derksen, R. 
Houwink, and others. Gt. Brit., British Intelligence Objectives 
Sub-Committee, Miscellaneous Report No. 85, 1948. 23 pp., 
diagrs. British Information Services, New York. $0.55. 

A survey of the manufacture of polyvinyl chloride, phenol- 
formaldehyde, and vulcanized fiber at Dynamit AG, Troisdorf; 
a method of preventing galalith rods from warping during drying, 
used by Internationale Galalith Gesellschaft, Harburg; and the 
possibilities of gutta-percha and the production of Styroflex at 
Norddeutsche Seekabelwerke, Nordenheim. 

Manufacture of Perbunan. W. J. S. Naunton, H. P. Staud- 
inger, J. M. Buist, and others. Gt. Brit., British Intelligence 
Objectives Sub-Committee, Final Report No. 1779, Item No. 22. 
266 pp., illus., diagrs., figs. British Information Services, New 
York. $7.75. The polymerization of butiadiene, its factory pro- 
duction, and physical testing; documents obtained, and persons 
interrogated at the I.G. Farbenindustries at Leverkusen, Huls, 
Ludwigshafen, and Hoechst. 

Photoelastic Stress-Determination in Glued Joints. I. C. 
Mylonas. Aero Research Limited, Aero Research Technical Notes, 
Bulletin No. 72, December, 1948. 9 pp., figs. The need for ex- 
perimental investigation of stress distributions, the photoelastic 
method, the principle of similarity, stresses in elastic bodies, 
boundary conditions, and the physics of photoelasticity. 

Cellular Rubber & Plastics (Germany). A. Cooper, A. K. 
Unsworth, and A. Hill. Gt. Brit., British Intelligence Objectives 
Sub-Committee, Final Report No. 1729, Item No. 22. 138 pp., 
a. diagrs., figs. British Information Services, New York. 
0.25. 


PROTECTIVE COATINGS 


Some Properties and Applications of a New Coating Lacque 
(Araldite). G.H. Ott. Sheet Metal Industries, Vol. 26, No. 262, 
February, 1949, pp. 367-370, 381, illus., figs. 

The Concept of Organic Coating Hardness. M. H. Switzer. 
American Society for Testing Materials, Bulletin, No. 156, 
January, 1949, pp. 67-70. 


Meteorology (30) 


Cloud Observations From Rockets. Delmar L. Crowson. 
American Meteorological Society, Bulletin, Vol. 30, No. 1, January, 
1949, pp. 17-22, illus., figs. 1 reference. 

Photographs of the clouds over Southwestern U.S. on March 7, 
1947, were obtained from a V-2 rocket fired at White Sands, N.M. 
Analysis of the photographs, in relation to topography and 
circulation, indicate potentialities of rocket photographs or tele- 
vision for weather observation and analysis. 

A Study in Objective Forecasting. Irving I. Gringorten. 
American Meteorological Society, Bulletin, Vol. 30, No. 1, January, 
1949, pp. 10-15, figs. 1 reference. 

A system enabling a statement of the probability of occurrence 
of weather events. Meteorological parameters are divided into 
predictors and predictands, with the former being used to predict 
the latter. A project to predict fog and stratus at Randolph 
Field, Tex., was used in competition with the usual methods of the 
regular weather station there. It yielded an overall increase in 
forecasting accuracy and skill. 

Ice Fogs in the Interior of Alaska. V. J. Oliver and M. B. 
Oliver. American Meteorological Society, Bulletin, Vol. 30, No. 1, 
January, 1949, pp. 23-26, figs. 

The condition of having visibility of 100 to 200 miles over large 
unsettled areas but zero visibility in the vicinity of Fairbanks. A 
graph indicates the range of frequency of the occurrence of ice fog 
from the small probability at —30°F. to an inevitability at tem- 
peratures colder than —50°F. Accompanying factors are smoke 
and moisture from the town. Elimination of the problem would 
be accomplished through a relocation of the airport on the wind- 
ward side between the town and the nearby hills. 

Apparatus for Cloud-Chamber Investigations With Free 
Balloons. E. J. Lofgren, E. P. Ney, and F. Oppenheimer. 
Review of Scientific Instruments, Vol. 20, No. 1, January, 1949, pp. 
48-51, illus., diagrs., fig. 3 references. 

The 12-in. cloud chamber is photographed once per minute by 
stereo cameras. The complete equipment for a 6-hour operation 
at 90,000 to 100,000 ft. weighs 65 Ibs. and is housed in a 30-in. 
diameter gondola equipped with temperature control. 

Dropsonde Gathers Weather Data in Remote Areas. U.S., 
Central Air Documents Office ( Navy-Air Force), Technical Data 
Digest, Vol. 14, No. 3, February 1, 1949, pp. 6, 7. Probe of upper 
air for temperature, barometric pressure, and relative humidity 
during descent by a Radiosonde AN/AMT-2 with added para- 
chute. 


Military Aviation (24) 


A Brief History of the Growth of American Military Aviation. 
W. Stuart Symington. Sperryscope, Vol. 11, No. 8, Winter, 1949, 
pp. 4-7, illus. 

Current Strategic Principles of Commonwealth Air Defence. 
Norman Macmillan. Aircraft, Vol. 27, No. 4, Januafy, 1949, pp. 
12-14, 44, 46, illus. 

The Bureau of Aeronautics. United States Naval Institute, 
Proceedings, Vol. 75, No. 551, January, 1949, pp. 84-96, illus. A 
pictorial survey. 

Technical Training Command. II. The Aeroplane, Vol. 76, 
No. 1964, January 28, 1949, pp. 97, 98, illus. 

Airborne Thoughts for Future Airborne AAA Development. 
James H. Farren. Antiaircraft Journal, Vol. 92, No. 1, January- 
February, 1949, pp. 30-82, illus. 

Prevailing Winds in Air Attack and Defense. William L. 
Molo. Antiaircraft Journal, Vol. 92, No. 1, January-February, 
1949, pp. 60-63, figs. 

Ninth Air Force Defensive Measures Against German Flak. 
Antiaircraft Journal, Vol. 92, No. 1, January-February, 1949, pp. 
23-27, 68-73, illus. 

The Case for the Air Navy. John Stuart. Flying, Vol. 44, No. 
2, February, 1949, pp. 15-17, 72, 73, illus., diagr. 

Role of Fighters in Strategic Warfare. Plane Facts, Vol. 6, 
No. 1, January, 1949, pp. 9-11, 31, illus. 

Navy Wings Over Berlin (Air Lift). Naval Aviation News, No. 
24, March, 1949, pp. 1-5, illus. 

The Air-Lift in Pictures. Jnteravia, Vol. 4, No. 1, January, 
1949, pp. 21-25, illus. 
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Creative Engineering that Helps 
~yonboo American Aviation Lead the World 


Bendix* Fue! 
Metering Unit for 


Building complete landing gear for the world’s 
largest land plane, or developing fuel metering sys- 
tems for the latest jets is all part of the job for Bendix 
Products Division of the great Bendix Aviation 
Corporation. For here under one roof are the men and 
machines that have over the years furnished the land- 
ing gear and fuel systems which help American 
aviation lead the world. 


Engine builders and airframe manufacturers are urged 
to let this matchless combination of engineering 


experience and manufacturing facilities help solve 


their problems. 
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Navigation (29) 


Times of Sunrise and of Sunset by a Graphical Method. Paul 
E. Wylie. Navigation, Vol. 1, No. 12, December, 1948, pp. 254, 
255, fig. 

The apparent local time of sunrise and sunset may be deter- 
mined on any day of the year at any point on the earth’s surface 
between 60° North Latitude and 60° South Latitude by entering 
either the date or the approximate declination of the sun. The 
results are sufficiently accurate to establish the approximate time 
for dawn and dusk stellar observations. The curves that are 
given for each 10° of latitude were drawn by computing the 
meridian angle of the sun for specified latitudes and declinations 
and for a zenith distance from the center of the sun of 90° 50’. 

A New Angle for the Navigator. E.S. Quilter. United States 
Naval Institute, Proceedings, Vol. 75, No. 552, February, 1949, pp. 
205-211, illus. 

Rapid, accurate solution of many off-course and rate navigation 
problems may be obtained without either trigonometry or plotting 
by using the ‘‘rule of sixty’’—i.e., that the small angle of a right 
triangle equals 60 times the ratio of the small side and the hy- 
potenuse. 

Tables for Astronomical Polar Navigation. D.H. Sadler. In- 
stitute of Navigation, Journal, Vol. 2, No. 1, January, 194§, pp. 
9-24, figs. 9references. A critical review of tabular methods and 
a proposal for extending the Astronomical Navigation Tables 
from 79° latitude, North or South, to the poles. 

Controlled (h/d) Let-Down Using Barometric Height and 
Radar Distance. J.G. Downes. Institute of Navigation, Journal, 
Vol. 2, No. 1, January, 1949, pp. 43-48, figs. 2 references. 

The method provides glide paths for climbing and descending 
aircraft by combining in a single instrument information from the 
barometric altimeter and radar distance-measuring equipment. 
Preliminary flight tests show that the method provides a smooth 
path along which an aircraft can be flown within close limits. 

Evolution of the Parachute. Jerry Leichter. The Pegasus, Vol. 
13, No. 2, February, 1949, pp. 6-9, illus. 


Photography (26) 


Symposium: Military Photographic Interpretation. C. G. 
Coleman and A. C. Lundahl. Photogrammetric Engineering, Vol. 
14, No. 4, December, 1948, pp. 453-521, illus., figs., maps. 

Contents: Introduction, C. G. Coleman and A. C. Lundahl. 
Underwater Depth Determination by Aerial Photography, A. C. 
Lundahl. Photographic Interpretation of Coasts and Beaches, 
C.G. Coleman. Aerial Photographic Interpretation of Vegeta- 
tion for Military Purposes, Robert N. Colwell. Determination of 
Soil Conditions From Aerial Photographs, Donald J. Belcher. 
Photo-Interpretation of Military Geology, John T. Hack. In- 
terpretation of Military Installations From Aerial Photographs, 
Thad Jones. Strategic Target Analysis, William T. Walsh. Use 
of Aerial Photographs in the Construction of Military Terrain 
Models, C. S. Spooner, Jr. 

A Proposed Method of Reconnaissance for Coordinated Aerial 
and Field Surveys. H. G. Chickering, Jr. Photogrammetric En- 
gineering, Vol. 14, No. 4, December, 1948, pp. 551-555, figs. 

The method utilizes a line of sight in the spatial model when 
making reconnaissance for field surveys by use of aerial photo- 
graphic prints under a stereoscope. The line of sight is produced 
by two lines on transparent overlays being brought into stereo- 
scopic fusion. If this spatial line is interrupted in its parallax re- 
lationship from the proposed instrument station to the proposed 
intersected point by ridge tops, trees, buildings, or other obstruc- 
tions, the use of such positions in the intended manner is imprac- 
tical. A means of predetermining the adequacy of proposed in- 
strument stations tends to reduce costs and is of interest to field 
men on any mapping job. 

The Relation of Scale and Height Errors in a Multiplex Exten- 
sion and a Possible Application to Mapping. J. A. Eden. Photo- 
srammetric Engineering, Vol. 14, No. 4, December, 1948, pp. 556- 
560, diagrs. 

Stereoscopy; Excerpt From Paper Titled “Notes From a 
Laboratory” in American Photography, April, 1947. Herbert C. 
McKay. Photogrammetric Engineering, Vol. 14, No. 4, Decem- 
ber, 1948, pp. 580-583. 

Quantitative Basis for Comparison of Systems of Mapping. 
John \. Sharp. Photogrammetric Engineering, Vol. 14, No. 4, 
December, 1948, pp. 547-549. 
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A Reconsideration of Terrestrial Photogrammetry. II—In- 
vestigation of the Heyde Photogoniometer and Comparison With 
the Wilson Photoalidade. E. L. Merritt and A. C. Lundahl. 
Photogrammetric Engineering, Vol. 14, No. 4, December, 1948, pp. 
561-579, diagrs., figs. 6 references. 

Aerial Photography for State and Local Planning. Francis A. 
Pitkin. Photogrammetric Engineering, Vol. 14, No. 4, December, 
1948, pp. 532-535. 

Cleveland’s Use of Aerial Photography for City Mapping. G. 
Brooks Earnest. Photogrammetric Engineering, Vol. 14, No. 4, 
December, 1948, pp. 528-531. 

Planimetric Mapping in Florida. Jon S. Beazley. Photo- 
grammetric Engineering, Vol. 14, No. 4, December, 1948, pp. 
595-597. 

Photogrammetry and Forestry. Earl J. Rogers. Photogram- 
metric Engineering, Vol. 14, No. 4, December, 1948, pp. 537, 538. 

The Concentrated Arc Lamp as a Primary Light Source in Pro- 
jection Printing. T.H. Bell. Photogrammetric Engineering, Vol. 
14, No. 4, December, 1948, pp. 591-594, illus. 3 references. 

Sixth International Congress of International Society for 
Photogrammetry. Edmund S. Massie, Jr. Photogrammetric 
Engineering, Vol. 14, No. 4, December, 1948, pp. 524-528. 


Power Plants 


Combination Piston-Jet Engine Developed for USAF. U.S., 
Central Air Documents Office ( Navy-Air Force), Technical Data 
Digest, Vol. 14, No. 3, February 1, 1949, pp. 13, 14. 

The R-4360-VDT, consisting of a 28-cylinder Pratt and Whit- 
ney R-4360 Wasp Major engine and a two-stage General Electrical 
variable-discharge turbosupercharger, will enable the Boeing B-54 
bomber to enter and leave target areas at high speeds and at alti 
tudes of nearly 8 miles. 


JET & TURBINE (5) 


Theoretical Study of Ram-Jet Propulsion. Boleslaw Szczeniow- 
ski. Canadian Journal of Research, Section A, Physical Sciences, 
Vol. 26, No. 6, November, 1948, pp. 327-358, figs. 10 references. 

The optimum shape of the ideal jet engine from the standpoint 
of efficiency is based upon four factors influencing thrust: the de- 
gree of initial dynamic compression by a diffuser; the shape of 
the combustion chamber; the variations of the rate of heat re- 
lease along the tube; and the air-excess coefficient. General con- 
clusions are that air should be admitted initially at as high a dy- 
namic compression as possible, after which a combustion chamber 
of constant cross section is used and, finally, a nozzle. It is im- 
possible to obtain a positive thrust with a combustion chamber of 
constant cross section if no dynamic compression by a diffuser is 
initially applied. The disappointing length of the unit might be 
reduced through the application of some current solutions, which 
permit a shortening of the combustion chamber and the diffuser. 
Application of the entropy diagram appears successful and might 
apply in the case of a conventional turbojet engine. 

Effects of Partial Admission on Performance of a Gas Turbine. 
Robert C. Kohl, Howard Z. Herzig, and Warren J. Whitney. 
U.S., N.A.C.A., Technical Note No. 1807, February, 1949. 76 
pp., illus., diagrs., figs. 9 references. 

The output performance of a representative single-stage full- 
admission gas turbine that was operated successively with 360°, 
120°, and 180° peripheral admission. The results of partial ad- 
mission as a method of power reduction are summarized in a curve 
of power reduction against efficiency. Prediction of overall tur- 
bine efficiency and power output for any degree of partial admis- 
sion indicates that marked losses in efficiency are obtained with 
an admission of less than 180°. 

Radial Stress in Linearly Tapered Turbine Blades. Joseph R. 
Bressman. Product Engineering, Vol. 20, No. 2, February, 1949, 
pp. 155, 157, 159, figs. 

Turbine-blade design charts for determining the radial stress 
distribution caused by direct centrifugal loading. If the ratio of 
tip area to root areaand theratio of blade length to blade-tip radius 
are known, a stress factor can be found which, when multiplied by 
the weight density of the material and the square of the tip speed, 
gives the stress at any particular cross section. 

Combustion Studies Offer New Efficiencies; NACA Analyses 
of High-Speed Flame Support Isolate Numerous Approaches to 
Achieve Improvements. Abe Silverstein. Aviation Week, Vol. 50, 
No. 14, April 4, 1949, pp. 25, 26, figs. (Extended summary of a 
paper.) 
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Jet Engine Starter (AiResearch Pneumatic). 
man. 
illus. 

The Future of the Gas Turbine in Civil Aviation. E. L. Bass 
Shell Aviation News, No. 126, December, 1948, pp. 14-19, illus., 
figs. 6 references. The views of the long-term planner, engine 
and aircraft manufacturers, and air-line operators on the develop 
ment of power plants, as expressed in recent papers. 

Afterburning Mitigates High SFC Problem With Turbojets. 
Dimitrius Gerdan and D. J. Jordan. SAE Journal, Vol. 57, No 
2, February, 1949, pp. 36-38, diagr., fig. (Summary of two 
papers: Problems in Application of Turbojet Engines to Air 
Transport; The Next Step—Afterburning.) 

Severe Test Proves Turbojet Reliability; Standard (de Havil- 
land) Goblin Engine Withstands Punishing Demands of Simu- 
lated Fighter Combat Operation in 500-Hr. Run. Aviation Week, 
Vol. 50, No. 6, February 7, 1949, pp. 21, 22, illus. 

Rolls-Royce “Dart”; First Propeller-Turbine in Exclusive 
Service. Airports & Air Transportation, Vol. 3, No. 68, February, 
1948, pp. 240-243, illus. j 


Bernard Gold- 
Aero Digest, Vol. 58, No. 2, February, 1949, pp. 37, 78, 


RECIPROCATING (6) 


A Visual and Photographic Study of Cylinder Lubrication. 
Milton C. Shaw and Theodore Nussdorfer. U.S., N.A.( 
Report No. 850, 1946. 20 pp., illus., diagrs., figs. 
U.S. Govt. Printing Office, Washington. $0.20. 

Direct observation of the lubrication of a piston operating ir 
glass engine cylinder and an analysis of scattered light 
fluorescent-light photographs taken at cylinder-head pressures of 
0 and 50 Ibs. per sq.in. and at engine speeds up to 1,000 r.p.n 
showed that the piston inclined and favored an oil wedge on th 
loaded side of the cylinder during the greater portion of the cycle 
This is in accord with hydrodynamic theory. The piston moved 
laterally from the major-thrust to the minor-thrust face of the 
cylinder under the influence of pistonside thrust. The lower oil 
control rings had a considerable effect on piston-skirt lubrication, 
the amount of which varied with the relative angular position of 
the piston rings and with cylinder pressure. Rate and direction 
of piston-ring rotation varied with cylinder-head pressure and en 
gine speed. The thickness of the oil film on the piston-ring face 
was estimated to be 0.0001 in. or less when operating under load 

Theory of the Inlet and Exhaust Processes of Internal-Combus- 
tion Engines. Tsung-Chi Tsu. U.S., N.A.C.A., Technica 
No. 1446, January, 1949. 94 pp., figs. 23 references. 

A theory, based on the First Law of Thermodynamics and 
hydrodynamic laws governing the flow of gases, is developed for 
the calculation of the mass of fluid pumped per stroke arid of indi 
cator diagrams for the pumping process of internal-combustion 
engines, compressors, or vacuum pumps. The data needed ars 
few and easily obtainable. Thus, the volumetric efficiency and th 
indicator diagrams for the inlet and exhaust processes of an in 
ternal-combustion engine can be obtained even before the engin 
is actually built. Comparisons of calculated and experimental re 
sults tend to verify the theory. 

Engine Turning Unit, Electric. Jack & Heintz Precision In 
dustries, Inc., Aviation Division, Engineering Data No. D4/0 
12449, January, 1949. 4 pp., illus., diagrs., figs. 

A 28-volt internally-grounded geared motor with connecting 
flexible shaft and starter-adaptor assembly. The unit operat 
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through the aircraft engine starter to turn the engine slowly for 
the detection of hydraulic lock. 

The (Pratt & Whitney) Twin Wasp Engine R-2180 in the Scan. 
dia. Saab Sonics, No. 4, October-December, 1948, pp. 15, 24, 
diagr. 

The Adjustment of Take-Off Boost on (Rolls-Royce) ‘“‘Merlin” 
500 Series Engines Above the Altitude at Which T.O.B. is Obtain. 
able. A. W.J. Smith. The Technical Instructor, Vol. 3, No. 12, 
December, 1948, pp. 13, 14. 

Accurate Checking of Clearances Gives Engines Dependable 
Power. Canadian Aviation, Vol. 22, No. 2, February, 1949, pp, 
41, 42, figs. With table of recommended clearances for Conti- 
nental engines A-50 Series 4 and 5, A-65 Series 1 and 3, and A-75 
Series 3. 

Automatic Boost Control as Applied to (Rolls-Royce) ‘‘Merlin” 
Engines. A.W.J.Smith. The Technical Instructor, Vol. 4, No.1, 
January, 1949, pp. 6-14, diagrs. 

Bristol Hercules 763. Shell Aviation News, No. 126, Decem- 
ber, 1948, pp. 20, 21, illus., diagr. 

Engine Conditioning. IV—-The Cockpit Check. Aviation 
Maintenance & Operations, Vol. 11, No. 3, February, 1949, pp. 30, 
31, 46, 48, 52. 

Modern Sparking Plugs; Latest AC-Sphinx Products; Design 
Incorporates New Insulator. Modern Transport, Vol. 60, No. 
1555, January 15, 1949, p. 7, illus. 


ROCKET (4) 


Rocket Power. 
pp. 1-7, illus. 
problems. 


Naval Aviation News, No. 22, February, 1949, 
History, wartime development, and propellant 


Production (36) 


Fast German Method for Building Planes Now Available to 
U.S. Manufacturers. U.S., Central Air Documents Office ( Navy- 
Air Force), Technical Data Digest, Vol. 14, No. 4, February 15, 
1949, pp. 9, 10. 

The “‘hole production”’ method used by Messerschmitt utilizes 
accurately dimensioned holes in a system of construction in which 
subassemblies are completed prior to final assembly. The 
method eliminates the need for large fixtures and jigs and permits 
assembly by unskilled labor. 

Measuring Wing-Surface Smoothness; A Method of Obtaining 
Photographic Records Over Continuous Profiles. E.R. Arbon, 
R. H. Blyth, and L. C. M. Daniels. Aircraft Production, Vol. 11, 
No. 124, February, 1949, pp. 39-438, illus., diagrs., figs 

Design, construction, electrical circuits, calibration, and range 
of a surface-finish recording instrument for comparing the finish 
of aircraft stringer panels and skin specimens. A continuous film 
camera photographs the display of a cathode-ray oscillograph. 
A “mouse,’’ riding on an 18-in.-beam traverse unit, carries a 
search needle that measures surface deflections relative to three 
reference-ball supports built into the base of the ‘‘mouse.”’ De- 
flection of the needle varies the air gap in an inductance pickup 
that is an arm of a balanced bridge in the oscillograph circuit. A 
maximum deflection of 0.006 in. can be accommodated, and trav- 
erse must be made normal to the plane of curvature of the sur- 
face tested. 

USAF, Industry Await Opening of Adrian Pilot Plant. U.S, 
Central Air Documents Office ( Navy-Air Force), Technical Data 
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Digest, Vol. 14, No. 3, February 1, 1949, pp. 10-12, illus. Two 
hydraulic presses from Germany, one weighing 7,000 and the 
other 15,000 tons, will be installed in a small manufacturing 
methods ‘‘pilot plant”’ set up by the U.S.A.F., Adrian, Mich. 

Hermes IV and Hastings. I—Handley Page Organization for 
Production: Fuselage Construction: Optical Centering: Stretch 
Forming: Stringer Drilling. S.C. Poulsen. Aircraft Production, 
Vol. 11, No. 124, February, 1949, pp. 48—56, illus., cutaway draw- 
ings. 

Precision Investment Casting for Gas-Turbine Blades. Na- 
thaniel F. Silsbee. Aero. Digest, Vol. 58, No. 2, February, 1949, pp. 
62,63, 65, 96, illus. 

Design of Precision Cast Parts. J. F. Henderson. Product En- 
gineering, Vol. 20, No. 2, February, 1949, pp. 100-102, illus., figs. 

The Machining of “Difficult” Materials; Some Practical 
Guidance on the Problems of Cutting High-Nickel Alloys, Stain- 
less Steels and CastIrons. Aircraft Production, Vol. 11, No. 124, 
February, 1949, pp. 65-68. 

General information on the speed, feed, rake, cutting tool de- 
sign and material, lubricants, and techniques for the machining; 
drilling, milling, tapping, sawing, and screw cutting of Nimonic 
and other high-nickel alloys; stainless steels, the softer Marten- 
sitic steels, austenitic stainless steels, and austenitic manganese 
steel; and the machining of white, gray, and silicon bearing cast 
irons. 

Production Processes, Their Influence on Design. XLI—Buitt 
Welding. Roger W. Bolz. Machine Design, Vol. 21, No. 2, 
February, 1949, pp. 103-110, illus., figs. 

Joining Heavy Aluminum Sections Simplified by Gas-Shielded 
Arc Welding. Materials & Methods, Vol. 29, No. 2, February, 
1949, p. 65, illus. 

The Oxy-Acetylene Welding of Aluminum and Its Alloys. G. 
Fitzgerald-Lee. Aircraft Engineering, Vol. 21, No. 239, January, 
1949, pp. 20, 21, figs. 

Discussion of Technical Papers at the Winter Conference of 
the Sheet and Strip Metal Users’ Technical Association: The 
Pressure Welding of Light Alloys. R.F. Tylecote. Sheet Metal 
Industries, Vol. 26, No. 262, February, 1949, pp. 389-393, illus. 

Discussion of Technical Papers at the Winter Conference of the 
Sheet and Strip Metal Users’ Technical Association: Contact 
Arc-Welding. Van Der Willigen. Sheet Metal Industries, Vol. 26, 
No. 262, Febuary, 1949, pp. 393-398, 402, figs. 3 references. 

Shot Peening; A Survey of Modern Methods and Applications. 
Il. G. T. Colegate. Sheet Metal Industries, Vol. 26, No. 262, 
February, 1949, pp. 371-880, 384, illus., figs. 8 references. 

Spar-Drilling; Attachment to Combine Drill and Bush. Air- 
craft Production, Vol. 11, No. 124, February, 1949, p. 64, illus. 

Colour and Lighting in the Factory: Some Guiding Principles 
Reviewed By Specialists. Aircraft Production, Vol. 11, No. 124, 
February, 1949, pp. 59-61. 

Scientific Approach to Materiel Storage. 
No. 1, January, 1949, pp. 14-17, 20, illus. Time- and space- 
saving innovations at the Middletown Air Materiel Area. These 
include the palletizing of bulk material, the double-decking of 
bins, and the elimination of aisle space between movable sheet- 
metal racks. 


Plane Facts, Vol. 6, 


Propellers (11) 


Flight Investigation in Climb and at High Speed of a Two-Blade 
and a Three-Blade Propeller. Jerome B. Hammack. U.S., 
V.A.C.A., Technical Note No. 1784, January, 1949. 42 pp., 
illus., figs. 7 references. 

Records of climb from sea level to altitude and of high-speed 
Tuns at an altitude of 20,000 ft. were obtained for normal rated 
engine power of 900 hp. and 2,600 r.p.m. and for military rated 
power of 1,200 hp. and 3,000 r.p.m. Under normal power, three- 
bladed climb efficiency was higher, being about 4 per cent at 12,- 
000 ft. Two-bladed efficiency was approximately constant, while 
With military rated power above 12,000 ft. efficiency increased to 
6 per cent at 20,000 ft. Changing from three to two blades in- 
creased loading per blade, so that efficiency decreased about 8 to 
14 per cent under normal power. Under military power two- 
bladed operation had a decreased efficiency of about 6 to 7 per 
cent. At Mach Number 0.7 and engine speed of 2,600 r.p.m., pro- 
peller efficiency increased 17 per cent in the increase of the power 
coefficient per blade from 0.07 to 0.17; the propeller efficiency is 
thus found to increase at high speeds with increased power loading 
per blade. Compressibility losses appeared at a tip Mach Num- 
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ber of about 0.9. The main sources of efficiency losses were 
present in the shank and tip sections of the blade. Tip losses 
could be minimized by reducing rotational speed. 

Control Requirements for Turboprop Propellers. R. C. 
Treseder. SAE Journal, Vol. 57, No. 2, February, 1949, pp. 26- 
29, diagr., figs. (Extended summary of a paper: Controls for 
Gas Turbine Propellers.) 

American Airscrew Advances; Separate Self-Contained Hy- 
draulic System (Hamilton). Flight, Vol. 55, No. 2091, January 
20, 1949, p. 78, diagr. 

Flight Investigation at High Speeds of the Drag of Three Air- 
foils and a Circular Cylinder Representing Full-Scale Propeller 
Shanks. William H. Barlow. U.S., N.A.C.A., Report No. 852, 
1946. 7 pp., illus., figs. 

Models in the form of airfoils NACA 16-025, 16-040, 16-040 
with the rear 25 per cent chord cutoff and a circular cylinder were 
supported perpendicular to the lower surface of the wing of an 
XP-51 airplane. Profile drag at Mach Numbers of 0.3*to 0.8 was 
determined over a small range of angle of attack with a wake- 
survey rake mounted directly behind the models below the wing. 
The drag of the cylinder was determined from pressure-distribu- 
tion and force measurements. The drag of the airfoils was lower 
than that of the cylinder, and the obtained values of drag reduc- 
tion increased with a decrease in airfoil thickness ratio to reach a 
maximum at Mach Number 0.63 for the NACA 16-040 airfoil and 
0.71 for the NACA 16-025 airfoil. 


Reference Literature (47) 


HISTORY 


The Early Attempted Flights to Europe Over Greenland. 
William Herbert Hobbs. United States Naval Institute, Proceed- 
ings, Vol. 75, No. 441, January, 1949, pp. 39-45, illus. 


Research Facilities (50) 


French Aeronautical Research. II. G. Bruner. The Aero- 
plane, Vol. 76, No. 1961, January 1, 1949, pp. 13, 14, illus. 

O.N.E.R.A. laboratories and their facilities. At Toulouse, the 
aerodynamic laboratories have two elliptical wind tunnels, both 
9.85 by 6.56 ft., with maximum air speed of 138 ft. per sec. The 
metallurgy and mechanical testing laboratories have two special 
testing machines for undercarriages and for testing wheels and 
tires of assemblies subjected to normal or oblique compression up 
to 50 tons with the possibility of a 10-ton tangential stress. At 
Chalais-Meudon, one wind tunnel, 26.5 by 52.5 ft., will accommo- 
date models or small aircraft up to 39.4 ft. A second, vertical 
tunnel is used for spin tests. 

Wartime Aeronautical Research & Development in Germany. 
IV—The Walther Rocket Works at Kiel. J. J. Green, R. D. 
Hiscocks, and J. L. Orr. The Engineering Journal, Vol. 32, No. 1, 
January, 1949, pp. 19-25, illus., diagrs. 

Hydrogen peroxide fuels at the Walther Rocket Works at Kiel; 
electrical tape for determining the initial break in the destructive 
testing of wooden structures at the Focke-Wulf Structures Lab- 
oratory at Detmold; experimental development of seaplanes and 
flying boats at the Blohm and Voss Aircraft Works at Hamburg; 
high-altitude test of both reciprocating and jet engines at the 
Bayerische Motoren Werke at Munich; thermodynamics and 
materials investigations at the Deutsche Versuchanstalt Outsta- 
tions; and the supersonic wind tunnel, capable of a Mach Num- 
ber 2.7 for 5 sec., at the Aerodynamics Institute of the Aachen 
Technische Hochschule, at Sonthofen. 

Project Rand. Plane Facts, Vol. 6, No. 1, January, 1949, pp. 
12, 13, 32. 

The Rand Corporation, Santa Monica, Calif., does research for 
the U.S. Air Force on the utilization of resources for national 
security. Results are shared with other groups and are sources of 
material for university laboratories and research centers. 

Research Takes Wings (Cornell Aeronautical Laboratory). 
Naval Aviation News, No. 21, January, 1949, pp. 16-19, illus. 

Story of Wright and McCook Fields Traces History of Aero- 
nautical Advancements. U.S., Central Air Documents Office 
( Naval-Air Force), Technical Data Digest, Vol. 14, No. 4, Febru- 
ary 15, 1949, pp. 6-8. 

Quarterly Bulletin, Aeronautical Laboratories, National Re- 
search Council of Canada. Report No. ME 1948 (4), October 1-— 
December 31, 1948. 22 pp., illus. 
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The Pirate, XF6U-1, made for the Navy by Chance § Hl. | 
Vought Div., United Aircraft Corp., is well named since 32, il 
it is a versatile fighter designed to outmaneuver and All 
outperform its opposition. This single-place, jet-type Vol. 
fighter,” for carrier (catapult) or land operations, is M 
classed in the 575 mph. speed category, by the Navy. sh 
aft t 
resin 
302, 
Whether emphasis is on speed and maneuverability, as in the ’ ' 
Pirate, or on long range and load carrying capacity, you Die 
know that materials of maximum strength and minimum diag 
weight are essential to greatest progress in aircraft design and iH 
construction. 
And the vast majority of U. S. plane builders are thei 
ee H rate meeting such requirements with OsTUCO Aircraft Tubing. In- ing 
herent strength-without-weight advantages plus specialized A 
forming and machining qualities make it the best material - 
dias 
on the prowl. — obtainable anywhere for fuselage frames, strut assemblies, I 
engine mounts, hydraulic systems, rudder controls and other Vol 
applications. pat 
OsTUCO made the first “Chrome-Moly” ever pro- os 
duced for aircraft use and is one of the nation’s largest sup- Me 
pliers of aircraft tubing today—widely recognized for pre- 206 
cision craftsmanship and low percentage of rejects. Prompt I 
deliveries can be assured from special alloy steel inventories se 
and from a wide range of tube sizes carried on hand for An 
engine, aircraft mechanical, and airframe tubing parts—all tht 
produced to Army, Navy, and AMS specifications. For fast . 
service, contact your nearest OSTUCO Sales Office now. . 
THE OHIO SEAMLESS TUBE COMPANY | 
Plant and General Offices: SHELBY 2, OHIO Sh 
Sales Offices: CHICAGO, Civic Opera Bldg., 20 North Wacker Dr. FOR FREE BOOK 19 
CLEVELAND, 1328 Citizens Bids. * DAYTON, 1517 E- Third Street 
DETROIT, 2857 E. Grand Blvd. HOUSTON, 927 A M&M Bldg. 
LOS ANGELES, Suite 300-170 So. Beverly Drive, Beverly Hills * MO. Write today, without obligation, for your iP 
LINE, 617 15th St. © NEW YORK, 70 East 45th St. © PHILADELPHIA, copy of Booklet A-2, containing helpful, fac- Ft: 
Pockord Bide. 15th & Chestnut st. Louls, 1230 North Main tual information on OSTUCO Aircraft Tubing. 
EATTLE, 3205 Smith Tower YRACUSE, 501 Roberts Ave. dr 
CANADIAN REPRESENTATIVE: Railway & Power Corp., Ltd., NEW Address the nearest OSTUCO Sales Office, or 
GLASGOW, MONTREAL, NORANDA, NORTH BAY, TORONTO, HAMIL- write direct to General Office, Shelby, Ohio. 
TON, WINDSOR, WINNIPEG, EDMONTON, VANCOUVER m 
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Contents: Aeronautical Laboratories of the National Research 
Council. Current Projects in Aerodynamics Laboratory, Air- 
craft and Allied Instruments Laboratory, Engine Laboratory, 
Flight Research Section, Gasoline and Oil Laboratory, Hydro- 
dynamics Laboratory, Low Temperature Laboratory, Structures 
Laboratory, and Supersonics and Gas Dynamics Section. 


Rotating Wing Aircraft (34) 


On the Flying Qualities of Helicopters. John P. Reeder and 
F. B. Gustafson. U.S., N.A.C.A., Technical Note No. 1799, 
January, 1949. 19 pp., illus., figs. 5 references. 

Problems of flying-qualities of current helicopters, as observed 
during flight, are instability with angle of attack in forward flight, 
control sensitivity in hovering (particularly for the smaller heli- 
copters), and control forces following control movement in 
maneuvers. Preliminary calculations call for a rather small tail 
area for stability in forward flight and the provision of stick-free 
stability. These difficulties may be reduced by a control sensi- 
tivity gradient which opposes stick displacement to enable a 
judgment of the control being applied, and which centers the stick 
when it is released. It is difficult to prevent the occurrence of con- 
trol-system forces. Friction has been used as a cure but in itself 
is undesirable. 

Stalling of Helicopter Blades. F. B. Gustafson and G. C. 
Myers, Jr. U.S., N.A.C.A., Report No. 840, 1947. 6 pp., illus., 
figs. 5 references. U.S. Govt. Printing Office, Washington. 
$0.25. 

Experimental verification of theoretical predictions that opera- 
tion of a helicopter rotor beyond certain combinations of thrust, 
forward speed, and rotational speed might be prevented by 
rapidly increasing the stalling of the retreating blade. 

The Different Ways of Compensating Torque in Helicopters. 
Il. Walter Just. Jnteravia, Vol. 4, No. 1, January, 1949, pp. 30- 
32, illus. 

All-Weather Blades Use Laminated Plastic. 
Vol. 50, No. 8, February 21, 1949, p. 21. 

Maximum stiffness per unit weight and maximum weather re- 
sistance is obtained in Goodyear helicopter blades by forming the 
aft two-thirds of the blade from an 0.007-in. Bakelite phenolic- 
resin laminated plastic core sandwiched between 0.0015 in., type 
302, '/,-hard, stainless-steel sheets. 

What We Can Learn from England. Alexander Klemin. Aero 
Digest, Vol. 58, No. 2, February, 1949, pp. 45, 100, 102, illus., 
diagr. 

Helicopter Operations. H. W. Ainsley. Airports & Air 
Transportation, Vol. 3, No. 68, February, 1949, pp. 231-234, illus. 
The potential markets for helicopter services and the economics of 
their use for suburban mail service, feeder lines, and crop spray- 
ing. 

A Discussion on Helicopter Operations. N. E. Rowe. The 
Aeroplane, Vol. 76, No. 1965, February 4, 1949, pp. 128, 129, illus., 
diagrs 

Internal Helicopter Services. N. E. Rowe. The Aeroplane, 
Vol. 76, No. 1964, January 28, 1949, pp. 92, 93. (Summary of a 
paper.) 

Helicopter Operations; Some Problems and Prospects: Use- 
ful Data From Operations by the B.E.A. Experimental Unit: 
Means of Reducing Costs. N. E. Rowe. Flight, Vol. 55, No. 
2092, January 27, 1949, pp. 114-116, diagrs., fig. 

New Gyrodyne Type Planned. Max Besler. American Heli- 
copter, Vol. 13, No. 3, February, 1949, pp. 10-12, illus., diagrs. 

Rotary-wing aircraft designed by the Gyrodyne Company of 
America, Inc., employ the main rotor only for lift. Forward 
thrust is provided by a tail rotor. Cruising speeds 50 to 70 per 
cent higher than those of conventional helicopters, higher rotor- 
blade stalling speeds, and less vibration during forward flight are 
predicted. 

New Copter Tests Pulsejet Power; American Helicopter’s 
XA-5 Built to Evaluate Engine’s Potential for Affording Increased 
Short-Haul Payload. Aviation Week, Vol. 50, No. 7, February 41, 
1949, pp. 22, 23, 26, illus. 

A Shocking Problem; Details of the Unique Undercarriage 
Legs Devised by Lockheed for the Cierva Air Horse. Flight, Vol. 
55, No. 2091, January 20, 1949, pp. 63-65, illus., figs., cutaway 
drawing. 

K-190 Has Control Simplicity, Ruggedness; Kaman’s Inter- 
meshing-Rotor, Utility Copter Emphasizes Ease of Handling, In- 
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herent Stability, Low Maintenance. Irving Stone. Aviation 
Week, Vol. 50, No. 5, January 31, 1949, pp. 20, 21, 24, illus., 
diagrs. 

Air Force Reveals XH-10 Flight Data (Kellett). George Wales. 
American Helicopter, Vol. 13, No. 3, February, 1949, pp. 14, 19, 
20, illus. 

Designed for Conversion. Alfred I. Roman. American Heli- 
copter, Vol. 13, No. 3, February, 1949, pp. 15, 20, diagr. 

The Converti-plane combines the vertical take-off and landing 
characteristics of the helicopter with the high forward speed char- 
acteristic of fixed-wing aircraft. Propellers are mounted on the 
leading edge of a wing that can be rotated through 90°. During 
take-off, the wing is in a vertical plane with the propellers horizon- 
tal. When altitude has been attained, the wings can be rotated to 
the horizontal plane in order for the propellers to provide forward 
thrust. 

Notes on the French SE-3101 (Helicopter). C. Colin Cooper. 
American Helicopter, Vol. 13, No. 3, February, 1949, p. 13, diagrs. 

Rotochute for Supersonic Missiles. Frank Coleman. Ameri- 
can Helicopter, Vol. 13, No. 3, February, 1949, p. 9, illus. 


Sciences, General (33) 


MECHANICS— VIBRATION 


On Harmonic Vibrations Out of Phase with the Exciting 
Force. Fritz John. Communications on Applied Mathematics, 
Vol. 1, No. 4, December, 1948, pp. 341-359. 4 references. 

A rigorous discussion, without the assumption of ‘‘slight non- 
linearity,’ of the harmonics out of phase belonging to the dif- 
ferential equation of a unit mass attached to a spring with a non- 
linear restoring force, no damping, and an exciting force that is a 
simple function of the time with amplitude. The response curves 
for the harmonics out of phase which arise at different frequencies 
show that for each positive value of the amplitude there is exactly 
one frequency at which there exists an harmonic out of phase of 
the same frequency and amplitude. 


PHYSICS 


Recent Trends in American Physical Science. C. J. Overbeck. 
Journal of Scientific Instruments, Vol. 26, No. 1, January, 1949, 
pp. 1-12, illus., diagrs., figs. 21 references. 


Structures (7) 


The Longitudinal Stability of Elastic Swept Wings at Super- 
sonic Speed. C. W. Frick and R.S. Chubb. U.S., N.A.C.A., 
Technical Note No. 1811, February, 1949. 38 pp., figs. 9 
references. 

The longitudinal stability characteristics of elastic swept wings 
subject to bending and torsional deformation at supersonic 
speed. Expressions for the lift, pitching moment, and the span- 
load distribution are obtained in terms of the design stress, the 
modulus of elasticity, the shearing modulus and the maximum de- 
sign load factor by the application of linearized lifting-surface 
theory. The wing is assumed to have a flexural axis in order to 
allow a simple beam theory to be used. A parabolic wing deflec- 
tion curve is assumed. These structural approximations restrict 
the application of the method to wings of high aspect ratio for 
which the root effects are small. The wings may have leading 
edges swept ahead or behind the Mach lines, but the trailing edge 
must be sonic or supersonic. Numerical calculations of a wing of 
aspect ratio 3.2 and 60° sweepback, for Mach Number 1.414 and 
for incompressible flow, show the effects of wing elasticity on the 
lift-curve slope, moment-curve slope, and the position of the 
neutral point. The primary variable in aeroelastic phenomena is 
the dynamic pressure. The influence of the flight Mach Number 
is small for wings swept behind the Mach lines. 

De Belasting van Vliegtuigen door Symmetrische Remousstooten 
(The Loading of Airplane Structures by Symmetrical Gusts). 
J. H. Greidanus. Netherlands, Nationaal Luchtvaartlabora- 
torium, Amsterdam, Verslagen en Verhandelingen, Deel No. 14, 
1948. 82 pp., figs. 30references. (In Dutch.) 

A method of calculating gust loads. The vertical velocity of 
the gust field is considered to rise gradually from zero to a 
maximum. Alteration of the flight speed by the gust and rotation 
of the aircraft about its lateral axis are neglected. The aircraft is 
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SPECIFICATIONS—MILITARY AIRCRAFT —call for 
the use of austenitic types of stainless steel in all instrument parts 
within 1% feet of the compass—because of their non-magnetic char- 


acteristics. To this quality, ENDURO adds strength, lightness, and 
corrosion-resistance—among others. 


NO MAGNETIC DISTORTION with STAINLESS STEEL 


Republic ENDURO Stainless and Heat-Resisting 
Steels are “on the beam” on many counts, in the 
entire aircraft industry—military and civil. 


Austenitic ENDURO in the cockpit leaves the 
compass free to point the way to destination 
honestly—not to lure the pilot off his course. 


The many other characteristics of ENDURO 
make it a prime aircraft metal of many uses. Its 
resistance to high heat, its dimensional stability, 
its smooth surface, its high strength-to-weight 
fatio, its long life, its resistance to corrosion and 
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META! 
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its easy maintenance recommend it for many 
vital parts of the anatomy of military and 
commercial aircraft alike. 


A thrifty metal—it may cost more initially only 
to cost less finally. There are many analyses of 
ENDURO, each specially keyed to specific needs 
of the various aircraft applications. It will pay 
you to check with: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division ¢ Massillon, Ohio 


GENERAL OFFICES © CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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assumed to be arigid body. Lift iscomputed on the assumption of 
steady-flow conditions. Calculation of the error introduced by 
these simplifications shows that, if the value selected for length of 
the gust, from zero to peak, is sufficiently large, the method gives 
results that are sufficiently accurate to be used in the calculation 
of strength requirements of aircraft. This accuracy is also con- 
firmed by a comparison of calculated loadings with gust loads 
measured in flight. 


Determination of Plate Compressive Strengths at Elevated 
Temperatures. George J. Heimerl and William M. Roberts. 
U.S., N.A.C.A., Technical Note No. 1806, February, 1949. 20 
pp., illus., figs. 7 references. 

Local instability tests of H-section plate assemblies and com- 
pressive stress-strain tests of extruded 75S-T6 aluminum alloy 
were made to determine flat-plate compressive strengths under 
stabilized elevated-temperature conditions for temperatures up to 
§00°F. Methods available for calculating the critical compressive 
stress at room temperature can also be used at elevated tempera- 
tures if the applicable compressive stress-strain curve for the 
material is given. 


A Mathematical Theory of Photo-Viscoelasticity. Raymond D. 
Mindlin. Journal of Applied Physics, Vol. 20, No. 2, February, 
1949, pp. 206-216. 4 references. 

A phenomenological law of optical birefringence, induced by 
small strain in viscoelastic materials, is formulated and applied to 
an idealized medium. The resulting optical-stress-strain-time- 
temperature relations are used in finding conditions under which 
models made of viscoelastic materials may be employed in the 
photoelastic method of solving boundary value problems in the 
linear theory of elasticity. 


The Theory of Plasticity in the Case of Simple Loading Ac- 
companied by Strain-Hardening. A. A. Ilushin. [Prikladnaia 
Matematika i Mekhantka ( U.S.S.R.), Vol. 11, No. 2, 1947, pp. 
293-296.] U.S., N.A.C.A., Technical Memorandum No. 1207, 
February, 1949. 7 pp. 2 references. 

Since each element of a body of arbitrary shape may be con- 
sidered to be under simple loading if an arbitrary force applied to 
it grows in proportion to a general parameter, all the different 
theories of plasticity, without exception, may be written in the 
form of a single tensor equation. They are identical among them- 
selves and are equivalent to the theory of small elastoplastic 
strains. The theory of Handelman and Prager does not take into 
account the Bauschinger effect, the possibility of rotation of the 
principal stress axes relative to parts of the body, and strain- 
hardening effects. The single experimental function involved in 
the theory, since it is determined completely by simple loading 
tests alone, serves only to improve the accuracy of the theory of 
small elastoplastic strains by the introduction of a nonlinear tensor 
equation that is useful in the supplementary calculation of correc- 
tions of the second order of smallness. 


Charts for the Minimum-Weight Design of 24S-T Aluminum- 
Alloy Flat Compression Panels With Longitudinal Z-Section 
Stiffeners. Evan H. Schuette. U.S., N.A.C.A., Report No. 
827, 1945. 28 pp., figs., tables. 6 references. U.S. Govt. Print- 
ing Office, Washington. $0.20. 

The maintenance of buckle-free surfaces on longitudinally 
stiffened compression panels, over a wide range of design con- 
ditions, which does not conflict with the achievement of high 
structural efficiency. Three possible methods of obtaining a de- 
sign from the charts are: (1) the ideal, which affords the lightest 
panel that could be obtainable if the designer were not restricted 
to the use of standard sheet gages; (2) the short design method 
providing, without lengthy computation, a near approach to the 
lightest panel obtainable with standard sheet gages; and (3) 
the maximuim-efficiency method providing the lightest panel ob- 
tainable with standard sheet gages. Comparison of the design 
shows that the short method gives, in every case, an average stress 
at failure close to that obtained by designing on the basis of 
maximum structural efficiency. The buckling stress, in some 
cases, is somewhat lower than that for the maximum-efficiency 
panel. For this range of design conditions, there is no conflict of 
buckle-free surfaces with high structural efficiency. However, 
this achievement by the use of 24S-T aluminum-alloy panels ap- 
parently requires closer stiffener spacings than those now in com- 
mon use. 


Overbalancing in Residual-Liquidation Computations. Alfred 
S. Niles. U.S., N.A.C.A., Technical Note No. 1457, February, 
1949. 80 pp., figs., tables. 2 references. 
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Methods for the systematic design of group displacements 
which expedite the liquidation of residual in certain classes of 
problem. Their applications are illustrated by numerical ex- 
amples. When the tables of functions are available, the tech- 
nique saves considerable computation and extends the field of 
practical application of Southwell’s method. 


Direct-Reading Design Charts for 24S-T Aluminum-Alloy 
Flat Compression Panels Having Longitudinal Formed Z-Section 
Stiffeners. Norris F. Dow and Albert S. Keevil, Jr. U-.S., 
N.A.C.A., Technical Note No. 1778, January, 1949. 36 pp., 
figs., tables. 5 references. Five tables and nine charts for a 
direct determination of the stress, and all the wing panel propor- 
tions required to carry a given intensity of loading with a given 
skin thickness and effective length of panel. 

The Determination of the Separate Stresses in Three-Dimen- 
sional Stress Investigations by the Frozen Stress Method. H. T. 
Jessop. Journal of Scientific Instruments, Vol. 26, No. 1, January, 
1949, pp. 27-31, figs. 

The method of a step-by-step integration along a line of 
principal stress to separate the principal stresses of a three- 
dimensional stress distribution is possible only when it is possible 
to plot the chosen line of principal stress and determine the mag- 
nitudes of the principal differences at a series of points on the line. 
These two considerations limit the practical application of the 
method to lines of principal stress lying in a plane of symmetry, 
and in such cases an extension of the Lamé-Maxwell equations to 
three dimensions can be used in conjunction with “frozen stress” 
observations. 


Thermodynamics (18) 


Fundamental Work on Combustion in Germany. D. S. Petty, 
E. P. Wright, and F. H. Garner. Gt. Brit., British Intelligence 
Objectives Sub-Committee, Final Report No. 1612, Item No. 19, 
1948. 174 pp., diagrs., tables. British Information Services, New 
York. $4.65. 

Contents: I—Physics and chemistry of oxidation and flames: 
A, Reaction kinetics of the slow oxidation of hydrocarbons; B, 
Ignition delay: (a) Factors influencing ignition delay, in par- 
ticular temperature and pressure effect, (b) The delay in ignition 
of fuel sprays, (c) The reaction mechanism in the ignition process; 
C, The mechanism of explosive gas reactions; D, Flames. 2— 
Combustion in spark ignition engines: A, Cause of Knock; B, 
Prevention of Knock, phenomena occurring with high valve overlap ; 
C, Knock determination: (a) Methods, (b) Accuracy of knock 
determination, (c) Reference fuels, (d) Knock measuring in- 
struments, (e) Viewpoints on possible future methods of fuel 
testing; D, Power boost; E, Fuels and their properties. 3— 
Combustion in diesel engines: A, General theory and practice; 
B, Modifications in engine design and operation; C, Evaluation 
of Diesel Fuels; D, Ignition accelerators; E, Cold starting and the 
use of additives; F, Fuels and their properties. 4—Table of sym- 
bols. 5—References (109 German documents, reports, periodical 
articles, and books and Allied reports cited in the text). 6— 
Subject bibliography (209 references to German literature, ar- 
ranged by subject, with English titles, mostly annotated). 7— 
Appendix [Tables: Knock rating of gases; Knock behavior of 
alkyl benzols produced by high pressure with sulphuric acid 
catalyst, and with aluminum chloride catalyst; Knock ratings; 
Octane ratings; Specification for aviation fuel A3; Specification 
for aviation fuel B4 and C3; Specification for motor fuel (Wehr- 
macht) ; Specification for aero Diesel fuel K1; Diesel fuel specifi- 
cations; Provisional fuel specification for jet fuel J2 and running- 
in fuel Einlauf J2]. 

An Accurate Gas Metering System for Laminar Flow Studies. 
J. W. Andersen and R. Friedman. Review of Scientific Instru- 
ments, Vol. 20, No. 1, January, 1949 pp. 61-66, diagrs., figs. 1 
reference. 

The performance, components, and subsidiary calibrating 
equipment of an accurate flow system that utilizes critical 
velocity orifices. An absolute accuracy of three parts in a 
thousand is realized over a flow range of 0.002 to 2 cu. ft. per 
min. Critical flow orifice discharge coefficients are found to be 
independent of the type of gas. 

Eddies Exaggerate Flame Velocities. F. R. Caldwell, F. W. 
Ruegg, and L. O. Olsen. SAE Journal, Vol. 57, No. 2, February, 


1949, pp. 60, 61, illus., fig. (Summary of a paper: Combustion in 
Moving Air.) 
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ONE Source, ONE High Quality, for Virtually 
Every Instrument in Your Flight Engineer's ‘‘Office” 


The nerve center in the huge and complex aircraft of today is the 
Flight Engineer's instrument panel. To assure you the utmost? in 
uniformity and accuracy in this vital spot, Eclipse-Pioneer provides 
precision remote indicating systems for practically every engine 
function required. Each instrument is an example of the skill and 
craftsmanship that have built Eclipse-Pioneer’s reputation—one of 
the oldest and finest in the field. When you specify these all-important 
engine instruments for your planes, give yourself every advantage 
by selecting Eclipse-Pioneer—one source, one high quality for all. 
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Theoretical Aerodynamics 


By L. M. Milne-Thomson. Lon- 
don, Macmillan & Company, Ltd.; 
New York, D. Van Nostrand 
Company, Inc., 1948. 363 pp., 
illus., diagrs. $10. 


This is an elegant and comprehen- 
sive text by the professor of mathe- 
matics in the Royal Naval College, 
Greenwich, England, based on his 
lectures to junior members of the 
Royal Corps of Naval Constructors. 
He assumes that the mathematical 
equipment of the student does not ex- 
tend beyond the elements of the cal- 
culus. However, after assimilation of 
this book a diligent student will have 
used and acquired an understanding of 
most of the mathematical tricks that 
form the basis of much of the current 
professional literature of an ‘‘ad- 
vanced’’ theoretical nature. For ex- 
ample, he will no longer be frightened 
off by Stokes’s, Gauss’s and Cauchy’s 
theorems; elliptic functions; Laplace 
transforms; hodograph equations; 
etc. 

The author gives a brilliant perform- 
ance in showing how mathematical 
analysis can extend and illuminate a 
physical concept when simplified by 
definite restrictions. The assumption 
of suitable restrictions, is, to some 
extent, an act of intuition, both phys- 
ical and mathematical, and Pro- 
fessor Milne-Thomson’s attack makes 
stimulating reading for a _ teacher. 
The library shelves are already too full 
of elaborate mathematical works, 
some parts of which might be applied 
if someone would make valid simpli 
fying assumptions. We also have a 
spate of elaborate experimental data 
that might be generalized to guide the 
engineer if one knew the controlling 
parameters. 

The method of this book begins with 
the physical concept to be explained, 
makes the necessary restrictions to 
permit mathematical formulation, and 
then applies the appropriate mathe- 
matical treatment to reach an approxi- 
mate solution. Incidentally, the 
reader is subjected concurrently to 
excellent instruction in making such 
approximations. 

The content of the book extends 
over the general field of fluid me- 
chanics: the fundamentals of potential 
flow, complex velocity in two dimen- 
sions, Joukowski’s transformation, 
wing theory, and supersonic flow, with 
special chapters on propeller theory, 
airplane stability, and on vectors. 


The customary account of tur- 
bulence, boundary layers, transition, 
and separation is omitted, as. is the 
classical treatment of flows due to 
combinations of sources and sinks. 
The chapter on propellers is some- 
what condensed, and the matter of 
wind-tunnel wall corrections is unex- 
pectedly elaborate. No doubt the 
author was guided by his opportuni- 
ties for mathematical applications. 

The short (16-page) chapter on 
vector methods and the use of vector 
notation to formulate the fundamental 
concepts of fluid mechanics is a beauti- 
ful example of concise exposition. 
Again, the student, while following 
this modern development of aero- 
dynamic theory, will, at the same 
time, acquire a good understanding of 
vector analysis. 

The book can be recommended 
without reservation to teachers of 
graduate courses in aerodynamics and 
to junior engineers who have not had 
the opportunity for advanced in- 
struction and yet are required to read 
and use the current professional liter- 
ature. 

Dr. J. C. HUNSAKER 

Head, Department of Aeronautical 

Engineering, Massachusetts 
Institute of Technology 


Fluid Dynamics 


By Victor L. Streeter. New 
York, McGraw-Hill Book Com- 
pany, Inc., 1948. 263 pp., diagrs. 
$5.00. 


There are several good advanced 
books on fluid mechanics, such as 
Lamb, Durand, Goldstein, etc. How- 
ever, these reference texts are suitable 
for mature students. There has been 
a great need for a text, suitable for 
classroom use in a senior or first-year 
graduate course, to introduce the 
aeronautical engineering student to 
fluid mechanics. The latest, and in 
many respects the best, introductory 
text of this nature is Streeter’s Fluid 
Dynamics. This text opens with a 
brief discussion of that portion of the 


For information on 1.A.S. Li- 
brary Service Facilities, see 
page 57 


Statements and opinions ex- 
pressed in Book Reviews are to 
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pressions and not necessarily 
those of the Institute. 
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mathematical physics of fluid flow 
which is required for the treatment of 
irrotational incompressible fluid flows. 
Some three-dimensional irrotational 
incompressible fluid flow problems, 
primarily those problems that can be 
solved by the superposition of sources, 
doublets, and rectilinear flows, are 
discussed. The main portion of the 
text is concerned with the treatment 
of two-dimensional flow problems by 
the complex variable and conformal 
transformation techniques. The text 
closes with an introduction to the 
theory of viscous incompressible fluid 
flows. This theory is sufficiently ex- 
pounded so that the Blasius solution 
of the boundary layer on a flat plate 
can be treated. 


The text material has been care- 
fully organized and written. The 
only point at which a questionable 
emphasis has been noted by the re- 
viewer occurs in the theory of the 
circle-are airfoil. At two places in this 
section, the circulation is chosen to 
make the velocity at the leading-edge 
The usual assumption of air- 
foil theory, that the velocity is finite at 
the trailing edge, is introduced. How- 
ever, it seems preferable that the 
given examples should also illustrate 
this point. 

The text is written so that it can be 
used by students having only the 
basic differential and integral calculus 
as mathematical prerequisites. The 
essential elements of more advanced 
mathematical topics, such as_ the 
theory of analytic functions of a com- 
plex variable, are introduced as they 
are required in the development of the 
theory. The development of these 
mathematical topics is sufficient so 
that the student can read the subse- 
quent textual material. However, a 
more complete mathematical back- 
ground is necessary if the student is to 
understand fully the theoretical de- 
velopment and to apply this develop- 
ment to more advanced topics. This 
assumed lack of mathematical ma- 
turity in the student is recognized in 
the problems at the end of each 
chapter, since these problems are, in 
general, aimed at clarifying the text 
and not at expanding the scope of the 
text or at developing the student’s 
mathematical facility in the applica- 
tions of the theory. 

It is the opinion of the reviewer that 
the value of the text would have been 
enhanced by a more complete treat- 
ment of the basic mathematical phys- 
ics of fluid flow. For example, a large 
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@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink-taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
Imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

If you like a duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth, 
It is good for ink as well. 


IMPERIAL 
TRACING 
CLOTH 
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part of modern aerodynamics is con- 
cerned with compressibility phenom- 
ena, and the significance and im- 
portance of the incompressible fluid 
theory can only be clarified by a dis- 
cussion of the more general problem. 
In particular, the immediate restric- 
tion to incompressible fluid flows com 
pletely hides the thermodynamic as- 
pects of fluid mechanics. However, 
within the limitations chosen by the 
author—i.e., a text on the flow of in- 
compressible fluids which can be used 


by third-year college students 
Streeter’s Fluid Dynamics is a well- 
written text that should find many 
users. 
H. J. STEWART 
Associate Professor of 


Aeronautics, California 
Institute of Technology 


Theory of Oscillations 


By A. A. Andronow and C. E. 
Chaikin. Translated from the 
Russian and Edited by Solomon 
Lefschetz. Princeton, oe 
Princeton University Press, 1949. 


358 pp., illus., diagrs. $6.00. 

This volume could just as well be 
entitled Nonlinear Mechanics,”’ 
since linear problems are reviewed 
only in the first chapter and the 


balance of the 

mechanics 
How familiar 

expression 


book treats nonlinear 


to all engineers is the 
\ssuming that the dis- 
placement ther parameter is small, 
the differential equation is reduced to 
a linear one for which the solution 
is...” Unfortunately, however, na 
ture is not so accommodating; there 
exists a host problems in physics, 
astronomy, oscillations, aerodynamics, 
electronics, a1 ontrol, where results 
obtained by this convenient simplifi 
cation and observed data are at great 
variance with one another. 

Nonlinear Mechanics is a branch of 
mathematical physics in which the 
phenomenon cannot be expressed by a 
linear differential equation. Euler, 
Lagrange, and Poinsot in the eight 


eenth century realized that such 
problems will be frequently encoun- 
tered. Their efforts to provide solu- 
tions followed the tendency to line- 
arize—hence confine—the results 


to small motions 


Applying the same 
thought to large displacements, one 
finds that this approach is completely 
inadequate. At the end of the last 
century, Poincaré discovered that non- 
linear problems have certain closed 
characteristics, called ‘‘limit cycles,”’ 
amenable to geometric analysis. For 
a quarter of a century, his work, ex- 
cept in astronomical circles, remained 
more or less hidden in philosophical 
files until Van der Pol, about 25 years 
ago, called attention to one and then 
to a multitude of problems encoun- 
tered in the design of electron-tube 
oscillators. This discovery attracted 
universal attention, but the theo- 
retical work was largely conducted in 
the U.S.S.R. under the direction of 
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Mandlestam, Papalexi, Kryloff, and 
Bogoliuboff. In this country, von 
Karman introduced this science to the 
aeronautical profession. (The Engi- 
neer Grapples with Nonlinear Prob- 
lems, American Mathematical Society, 
Vol. 46, No. 8, 1940), and Minorsky’s 
work (Introduction to Nonlinear Me- 
chanics, Edward Bros., Ann Arbor, 
Mich., 1947) permitted a deeper in- 
sight into a number of hydrodynamic 
problems. 

The present volume contains nine 
chapters beginning, for the purpose 
of introduction, with Linear Systems, 
which contains an excellent explana- 
tion of the phase plane; then, suc- 
cessively, the following subjects are 
treated: Non-Linear Conservative 
Systems, Non-Conservative Systems, 
and Dynamical Systems Described by 
a Single Differential Equation of the 
First Order, which gives a clear ex- 
ample of an actual mechanical prob- 
lem. Then problems of Dynamical 
Systems Described by Two Differen- 
tial Equations of the First Order are 
given in which states of equilibrium 
are thoroughly discussed. The next 
chapter, a continuation of the pre- 
vious chapter, deals with systems 
without limit cycles. Discontinuous 


Book 


AERODYNAMICS 
Fluid Mechanics. R.C. Binder. 2nd Ed. New 
York, Prentice-Hall, Inc., 1949. 361 pp., illus., 


$5.65. 

In this edition of a textbook for engineers, first 
published in 1943, the original arrangement has 
been retained, and over 50 pages of new material 


diagrs 


have been added. The discussion on momentum 
relations for steady flow has been changed to in- 
clude Momentum and Propulsion. This change 
involved revisions of the former discussion of 
dynamic lift and propulsion, now discussed as 
Dynamic Lift and Motion of Craft. The ref- 
erences and problems at the ends of chapters have 
been revised. Answers to the problems are given. 
The author is a Professor of Mechanical En- 
gineering at Purdue University. 


AIRPORTS & AIRWAYS 


Airport Financial Statements. (Airport Man- 
agement Series.) Washington, Civil Aeronautics 
Administration, 1948. 42 pp. $0.15. 

Methods of preparation are outlined for the 
Statement of Income and Expense and the 
Balance Sheet, with sample statements and work 
sheets 


ATOMIC ENERGY 


Foundations of Nuclear Physics, With a Bibli- 
ography Compiled by Robert T. Beyer. 
York, Dover Publications, Inc., 1949. 
diagrs. $2.95. 

The first part of this book consists of facsimile 
reproductions of 13 papers selected as the most 
important in the development of nuclear physics. 
Papers are included by Carl D. Anderson, J. 
Chadwick, J. D. Cockcroft and E. T. S. Walton, 
Irene Curie and M. F. Joliot, E. Fermi, R. Frisch 
and O. Stern, G. Gamow, O. Hahn and F. Strass- 
mann, E. O. Lawrence and M. S. Livingston, E. 
Rutherford, and Hideki Yukawa. The editor’s 
bibliography includes about 4,500 references ar- 
ranged by authors in twelve chapters. 

Lecture Series in Nuclear Physics. E. M. Mc- 
Millan, E. Segre, E. Teller, F. Bloch, J. H. Wil- 
liams, C. L. Critchfield, V. F. Weisskopf, and R. 
F, Christy. (U.S., Atomic Energy Commission, 


New 
272 pp., 


BOOKS 


oscillations are presented subsequently 
for systems with single and two de- 
grees of freedom. The two last chap- 
ters require the thorough understand- 
ing of the preceding ones and are con- 
fined to Systems with Cylindrical 
Phase Surfaces and to Quantitative 
Investigation of Non-Linear Systems 
with numerous examples and applica- 
tions. An excellent bibliography is 
appended. 

The book is timely, in particular to 
those working on control systems of 
guided missiles and with vacuum-tube 
oscillators. This reviewer had the 
opportunity to study the original text 
and concludes that Professor Lef- 
schetz and his staff are to be com- 
mended for vastly improving the 
original, by taking out the pomposity, 
ambiguity, and verbosity and also by 
standardizing notations and redrawing 
the illustrations. The translator, Dr. 
Natasha Goldowskaja, deserves par- 
ticular praise for a translation where 
the influence of the original language 
cannot be traced. In summary—an 
excellent and timely text. 


DR. STEPHEN J. ZAND 
Lord Manufacturing 
Company, Erie, Pa. 


Notes 


Oak Ridge Operations, Document No. MDCC 
1175). Washington, U.S. Govt. Printing Office, 
1947. 132 pp., diagrs. $0.55. 


AVIATION MEDICINE 


Cybernetics, or Control and Communication in 
the Animal and the Machine. Norbert Wiener. 
New York, John Wiley & Sons, Inc., 1949. 194 
pp. $3.00. 

Research in the application of statistical me- 
chanics to control and communication theory, em- 
bracing both machines and living tissue, began to 
take form in 1943 with the publication of an 
original paper by Rosenblueth, Wiener, and 
Bigelow. A general name for this field of research, 
“cybernetics” (from a Greek word meaning 
“steersman’’), was adopted in 1947. The study of 
human control functions and mechanicoelec- 
trical systems designed to replace them is dis- 
cussed in this book from an unusually comprehen- 
sive point of view and from experimental as well as 
theoretical results. Physiologists, psychologists, 
electrical engineers, and mathematicians have 
participated, as might be expected where control 
mechanisms are dealt with which range from 
servomechanisms, mathematical calculators, and 
automatic pilots to the nerves and brain of the 
human body. The scope of the discussion is in 
dicated by the following chapter headings: New- 
tonian and Bergsonian Time; Groups and Sta- 
tistical Mechanics; Time Series, Information, and 
Communication; Feed-back and Oscillation; 
Computing Machines and the Nervous System; 
Gestalt and Universals; Cybernetics and Psycho- 


pathology; and Information, Language, and 
Society. 
ELECTRONICS 
Radar Primer. J. L. Hornung. New York, 
McGraw-Hill Book Company, Inc., 1948. 218 


pp, illus., diagrs. $3.50. 

The fundamentals of radar are explained from 
a nonmathematical point of view, including televi- 
sion, radio direction finders, and landing and 
navigation aids. The book is designed for stu- 
dents of elementary physics, radio operators, 
electronic technicians, navigators, and teachers. 
A bibliography of about 40 books is included. 
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Electromechanical Transducers and Wave 
Filters. Warren P. Mason. 2nd Ed. New York, 


D. Van Nostrand Company., Inc., 1948. 
pp., diagrs. $6.00. 

In this new edition of a book first published in 
1942, over 90 pages of new material have been 
added, including material on wave guides, wave- 
guide filters, electromagnetic prisms, applications 
of the gyroscope, wave propagation, and electro- 
mechanical converting systems. The purpose of 
the book is to set forth the fundamental analogies 
and interconnections between electrical theory 
and mechanical theory. The author is with Bell 
Telephone Laboratories, Inc. 

Elements of Electromagnetic Waves. Law- 
rence A. Ware. New York, Pitman Publishing 
Corp., 1949. 203 pp., diagrs. $3.50. 

Designed as an introductory text for third- or 
fourth-year engineering students, this book begins 
with vector algebra and takes up the Application 
of Operators, Theorems and Laws, Plane Waves, 
Cylindrical and Spherical Coordinates, and Re- 
flection Phenomena in Plane Waves. Two chap- 
ters on wave guides and a final chapter on the 
basic ideas of antennas are included as introduc- 
tions to fields of application. The author is a pro- 
fessor of Electrical Engineering at the State 
University of lowa. 

Techniques in Experimental Electronics. C. 
H. Bachman. New York, John Wiley & Sons, 
Inc., 1948. 252 pp., diagrs. $3.50. 

This work is intended to cover equipment and 
methods for work with controlled beams of 
charged particles tm vacuo or at very low pressures. 
The large field of conduction of electricity in gases 
is not included. The discussion includes the 
production and measurement of vacua, prepara- 
tion and design of glass tubulation, production of 
glass seals, preparation of cathodes and other 
electrodes, preparation of phosphors to yield 
various results, and assembly and processing of 
electronic devices. Mathematical and historical 
considerations are held to a minimum, and the 
techniques discussed are derived as far as pos- 
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sible from laboratory practice. References are 
included at the ends of chapters. The author is a 
Professor at Syracuse University and was pre- 
viously with the General Electric Company. 


ENGINEERING PRACTICES 


Technical Descriptive Geometry. William 
Ezra Street. New York, D. Van Nostrand Com- 
pany, Inc., 1948. 179 pp., illus., diagrs. $2.75. 

This textbook for engineering students begins 
with illustrations using straight orthographic 
projection and is followed by primary auxiliary 
views and successive auxiliary views. The re- 
maining chapters deal with revolutions, develop- 
ments, intersections, perspective, shades and 
shadows, and vector diagrams. Each topic is 
accompanied by problems taken from industrial 
practice. American Standards and the report of 
The American Society for Engineering Education 
on notation and nomenclature for descriptive 
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geometry have been adopted throughout. The 
author is Chairman of the Department of En- 
gineering Drawing of the 
chanical College of Texas 


Agricultural and Me- 


EQUIPMENT 
Aircraft Electrical Systems, Hydraulic Sys- 
tems, and Instruments. Rollen H. Drake. New 
York, The Macmillan Company, 1949. 393 pp., 


illus., diagrs. $5.6 

Intended for applicants for C.A.A. aircraft and 
examinations and ratings and 
e mechanic on the job, this isa 
companion to author's 

Theory is covered, as well as the in- 
terrelations of electr 


engine mechani 
as a reference for tl 
worthy 
volumes 


the previous 
cal and hydraulic systems 


and instruments and the construction and opera 


tion of their various parts. The language used is 
nontechnical ane the text is well illus- 


trated 


Light-weight universal motor with 
efficient spur gear speed reducer. 


Ruggedly designed motor with triple 
thread worm gear reduction for vend- 
ing machines, advertising displays 
ond similar applications. 


Aircraft hydraulic pump motor with 
maximum output, minimum weight. 
Adaptable to many heavy-duty in- 
dustrial applications. 
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good performance of 


Electric 


MOTORS 


Thorough study of a product 
and its operating conditions 
is the preparatory step in the 
design of Lamb Electric 
Motors. 


The next step is translating 
this information into the elec- 
trical and mechanical char- 
acteristics required for the 
particular application. 

This special engineering. 
backed by exacting manu- 
facture and rigid inspection 
and testing, provides the high 
standard of performance for 
which Lamb Electric Motors 
are known. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 
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GUIDED MISSILES 


Dictionary of Guided Missile Terms. U.S. 
National Military Establishment, Research and 


Development Board, Committee on Guided 
Missiles Washington, Public Affairs Press, 
1949. 57 pp. Paper, $1.00; Cloth, $2.00 
LAWS & REGULATIONS 
How to Keep Invention Records. Harry A. 
Toulmin. 2nd Ed. Dayton, Ohio Research 


Press, Inc., 1948. 78 pp. $2.50 

“The author’s purpose is to state the nature of 
industrial property and to formulate, for the pre- 
vention of litigation, a system of records for the 
inventor and the corporation owning inventions 
Step-by-step procedures and record forms are 
described, and a final chapter deals with methods 
of patent investigations. This is the first revision 
since original publication of the book in 1920 


MATERIALS 
Engineering Laminates. Edited by Albert G 
Dietz. New York, John Wiley & Sons, Inc 
1949. 797 pp., illus., diagrs. $10 


Contents: The Strength of Laminates and 
Sandwich Structural Elements, by N. J. Hoff 
Adhesives, by R. E. Pflaumer. Glued-Laminated 
Wood, by Verne Ketchum. Plywood, by N. § 
Perkins and David Countryman Composite 
Laminated-Wood-Concrete Construction, by W 
D. Keeney. Plastics-Based Laminates, by R. K 
Witt. Thermostat Metals, by Unto 1 
lainen. Aluminum-Clad Products, by E. H. Dix, 
Jr. Hot-Dipped Aluminum-Coated Steel, by B 
P. Finkbone. Copper and Copper-Alloy Clads 


»avo- 


by W. L. Keene. Nickel-Clad, Monel-Clad, and 
Inconel-Clad Steel, by W. G. Theisinger. Stain 
less Clad Steel, by Charles A. Scharschu. Cast 


Laminated Metallic Materials, by J. S. Vanick 
Hardness and Wear Resistance—Hard Surfacing 
by Fusion Welding, by Howard S. 
Sprayed Metal, by H.S. Ingham 
Steel Equipment, by O. I. Chormann. Composite 
Glass Structures, by George B. Watkins. Sand- 
wich-Type Building Boards Having Insulation 
Board Cores, by Armin Elmendorf and 
Lieff Plastic-Surfaced Plywoods 
Properties, by Norman G. Bull 


Avery 
Glass-Lined 


Morris 
and Their 


Structural-Sand 


wich Construction, by R. T. Schwartz. Rubber 
Laminates, by Walter E. Burton Molding 
Laminates and Sandwich Materials, by Charles 


B. Hemming. 

The Properties of Soft Solders and Soldered 
Joints. J. McKeown. London, British Non- 
Ferrous Metals Research Association, 1948. 118 
pp., illus., diagrs. $4.00. 

The results of research on the properties of 
solders of low tin content, including bit-soldering 
tests on tin plate, backplate, and copper, spread 
tests, capillary penetration tests tests 
on the mechanical properties of bulk solders and 
the mechanical properties of joints, life and creep 
A method 
was developed for testing a solder for hot tearing 


extensive 


tests, and fatigue tests on lap joints 


after 
A final investigation is reported on the 


at any desired temperature immediately 
casting 
soldering of aircraft oil coolers with lead-rich 
solders, which established solder of 1.5 per cent 
silver, 1 per cent tin, and the rest lead 
suitable for this purpose. 


as most 


METEOROLOGY 


Analysis of Temperature, Pressure and Density 
of the Atmosphere, Extending to Extreme Alti- 
tudes. G. Grimminger. Santa Monica, Calif., 
The Rand Corp., 1948. 149 pp., diagrs. $2.85 

Data are presented on the vertical distribution 
of temperature, pressure, and density in the at 
mosphere from sea level up to 5,000 miles or more 
at the equator and at 45° latitude. Calculations 
for the atmosphere in regions abeve the F:2-layer 

about 300 km ) are based upon three atmospheric 
models or concepts for which data are presented 
In Model I, the outer atmospheric limit is as- 
sumed to exist far beyond the F:-layer, where the 
atmosphere is in thermal equilibrium with the 


interstellar gas at a kinetic temperature of 
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10,000°K. Temperature is assumed to increase 
beyond the F2-layer, and mean molecular weight 
to decrease with height in a specified manner. 
Model II is based upon the concept that at a 
certain height above the F:-layer, the mean free 
path of gas particles is so large, and collision fre- 
quency so small, that particles move over dy- 
namical orbits under essentially free-flight condi- 
tions in a gravitational field. Temperature dis- 
tribution here is isothermal if the effects of radia- 
tion are negligible. Model III is similar to Model 
Il, except that further consideration is given tothe 
question of temperature in the free-flight dynami- 
cal orbit region (‘‘exosphere’’), the height where 
it may be considered to begin, and the variation of 
composition with height, and includes a more 
rational treatment of diffusion equilibrium. Data 
are presented in both the c.g.s. and the engineering 
systems in 45 tables and 44 figures. The bibli- 
ography contains 104 references. 


The Atmospheres of the Earth and Planets. 
Papers presented at the Fiftieth Anniversary 
Symposium of the Yerkes Observatory, Sep- 
tember, 1947. Edited by Gerard P. Kuiper 
Chicago, Il!., University of Chicago Press, 1949. 
366 pp., illus., 16 plates. $7.50. 

Contents: Introduction, by Gerard P. Kuiper 
On the Nature of the General Circulation of the 
Atmosphere, by Carl-Gustaf Rossby. 
Scattering in the Atmospheres of the Earth and 
the Planets, by H. C. van de Hulst. The Upper 
Atmosphere Studied from Rockets: Research 
Programs, by Jesse L. Greenstein. The Ultra- 
violet Solar Spectrum, by H. E. Clearman. 
Rocket Sonde Research at the Naval Research 
Laboratory, by E. Durand. Seasonal Variations 
in the Density of the Upper Atmosphere, by 


Lower 


Fred L. Whipple, Luigi Jacchia, and Zdenek 
Kopal. The Spectra of the Night Sky and the 


Aurora, by P. Swings. The Terrestrial Atmos- 
phere above 300 km., by Lyman Spitzer, Jr. Geo- 
logical Evidence on the Evolution of the Earth’s 
Atmosphere, by Rollin T. Chamberlin. Rare 
Gases and the Formation of the Earth’s Atmos- 
phere, by Harrison Brown. Selected Topics in 
the Infrared Spectroscopy of the Solar System, by 
Arthur Adel. On the Presence of CHs, N20, and 
NH;, in the Earth’s Atmosphere, by M. V. 
Migeotte Spectroscopic Observations of the 
Planets at Mount Wilson, by Theodore Dunham, 
Jr. Survey of Planetary Atmospheres, by Gerard 
P. Kuiper. Laboratory Absorption Spectra Ob- 
tained with Long Paths, by G. Herzberg. Possi- 
bility of Photosynthesis on Mars, by James 
Franck. 


A First Book of Meteorology. Arthur J. Starr. 
London, George G. Harrap and Company, Ltd., 
1949. 86 pp., illus,. diagrs. 5s. 

Intended as a simple account of the science of 
weather and as a supplementary work for geog- 
raphy courses in schools, this book discusses the 
atmosphere, winds, clouds, fog and mist, obser- 
vations and measurements, the weather map, 
pressure systems, and weather forecasting. Sug- 
gestions for further reading, review questions, and 
equipment and methods for a school weather sta- 
tion are included. 


MODEL AIRPLANES 


Model Aeroplane Handbook. F. J. Camm. 
London, Geonge Newnes, Ltd., 1949. 312 pp., 
illus., diagrs. 12s. 6d 


This is a comprehensive handbook on the de- 
sign, construction, and flying of all types of model 
aircraft. Chapters on Airscrews, Wings, Under- 
carriages, Fuselages, The Elastic Motor, Gearing 
and Special Mechanisms, Making Model Wheels, 
Model Aeroplane Stability, Down-Thrust, and 
Model Petrol Engines are typical of the funda- 
mental treatment in the first half of the book. 
The construction of conventional and unconven- 
tional models—including ornithopers, gliders, and 
an autogiro—and chapters on a Flash Steam 
Plant and Model Diesel Engines take up most of 
the remainder of the book. Data on model clubs- 
competitions and rules, and design data on ma- 
terials are included. ; 


BOOKS 


Aeromodelier Annual. Compiled by D. J. 
Laidlaw Dickson and Edited by D. A. Russell. 
Leicester, England, The Model Aeronautical 
Press, Ltd. Distributed by Horace Marshall & 
Sons, Ltd., London, E.C.4, 1948. 160 pp., illus., 
diagrs. 7s. 6d. 

Articles included in this first volume of a useful 
yearbook are: Low Speed Aerodynamics, by P. R. 
Payne, which contains twelve nomograms. Aero- 
batic Control Line Schedule, by R. H. Warring. 
Fuels for Miniature I. C. Engines, by Henry J. 
Nicholls. Diesel-Powered Flying Scale Models, 
by E. J. Riding. Radio Control for All, by Henry 
J. Nicholls. Power Airscrew Carving and Block 
Layout, by H. G. Hundley. Plans for 30 model 
aircraft with descriptions and performance data, 
useful model formulas, ordinates and comments on 
20 airfoils, a glossary of terms, and tabulations of 
British and American model engines are given in 
other sections. British and Wakefield Interna- 
tional competition results and British and inter- 
national records are fully recorded. 
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Air Photography Applied to Surveying. C. A. 
Hart. London, Longmans, Green and Company, 
1948. 366 pp., illus., diagrs. 32s. 

This is a reprint with minor corrections of a 
book last revised in 1943. It is designed to cover 
methods in general use and new and experimental 
methods and equipment for practical users of air 
surveys. It is also designed for students and to 
serve the needs of the nonspecialist who requires 
more than a popular treatment. A bibliography 
of 100 titles is included. The author, aside from 
his lectures at the University of London, has been 
active in the field for a number of years. 


PRODUCTION 


Engineering Tolerances. H. G. Conway 
London, Sir Isaac Pitman & Sons, Ltd., 1948. 
286 pp., diagrs. 30s. 

Designed to bridge the gap between the engi- 
neering designer and the man in the shop, this book 
aims to present the meaning and significance of 
tolerances and fits and of interchangeability re- 
quirements. The inherent limitations of the main 
types of machine and production processes and 
practical tolerance grades are indicated as limits 
for the designer. The first part deals with funda- 
mentals, limits, and fits in the design office, and 
tolerance setting in the interest of quality control. 
Standard British, American, and German limit 
and tolerance systems are then described with 
full tables. The final section deals with toler- 
ances in miscellaneous fabrication processes, screw 
thread tolerances, and gage tolerances. Addi- 
tional tables and a bibliography of 24 titles are 
included in appendixes. 

Fundamentals of Soft Soldering. Charles 
Yerkow. Peoria, Ill., The Manual Arts Press, 
1949. 96 pp., illus. 

The basic principles and steps in soft soldering 
are explained in detail, with 65 excellent illustra; 
tive photographs. Topics covered include solder- 
ing with an iron and with the flame burner, solder- 
ing various metals, mass-production suggestions, 
and a job breakdown. The author was formerly 
Supervisor-Instructor of Soldering with the Ham- 
harlund Manufacturing Company. 

Mechanical World Year Book, 1949. Man- 
chester 3, England, Emmott & Company, Ltd., 
1949. 613 pp., illus., diagrs. 3s. 6d. 

The 62nd edition of this standard yearbook 
contains upwards of 600 tables on all aspects of 
production, including materials, machine tools, 
production methods, and general conversion and 
equivalent tables. The buyer’s directory refers to 
about 1,200 products of British firms. 


REFERENCE LITERATURE 


Proceedings, Fifth National Aviation Clinic, 
Springfield, lll., November 19, 20, 21, 22, 1947. 
Springfield, Ill., Illinois Department of Aero- 
nautics, 1949. 273 pp., illus. $3.50. 

The greater part of this volume is devoted to 
the ‘‘Legislative Record”: bills of policy consid- 
eced by the delegates on scheduled air transport, 
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aviation education and safety, air defense and 
national security, aviation regulation and legisla- 
tion, aviation economy and the aircraft industry, 
ground and airway facilities, international avia- 
tion relations, genera! public acceptance and good 
will, and research and development. Addresses 
on international relations and air transport, air 
security, air defense, and postwar problems were 
delivered by Maj. Gen. Laurence S. Kuter, Lt 
Gen. George E. Stratemeyer, Sir William P. 
Hildred, William M. Allen, and William J. Dono- 
van. Press comments by Robert H. Wood, Ken- 
dall K. Hoyt, Wayne W. Parrish, and James J. 
Strebig are included. 

The Air League Book. London, The Foley 
House Press for The Air League of the British 
Empire, 1949. 96 pp., illus. 12s. 6d. 

Fourteen contributors discuss the current status 
of aviation in the British Empire: civil and 
military aviation, national defense, commercial 
operations, personal flying, gliding, the manu- 
facturing industry, present aspects of British air- 
craft design, gas turbines, radar, and technical air 
education. The contributions are authoritative, 
and the book as a whole presents the overall 
picture of British aviation, with both the weak- 
nesses and the strong points. The book is well 
illustrated. 


DIRECTORIES 


The Aeroplane Directory of British Aviation, 
Incorporating Who’s Who in British Aviation. 
1949 Ed. London, The English Universities 
Press, Ltd., for Temple Press, Ltd., 1949. 478 
pp. 10s. 6d. 

This new edition of a standard directory last 
issued in 1948 has, besides a change in title, ex- 
panded sections on reserve air forces, air-line com- 
panies, air-charter companies, and flying clubs. 
The arrangement is about the same as in previous 
editions, covering service aviation, civil aviation 
institutions, societies and clubs, British and Em- 
pire aircraft industries, and international civil 
aviation organizations. 


HISTORY 

Aircraft, From Airship to Jet Propulsion, 1908- 
1948. Bonner W. A. Dickson. London, Pub- 
lished for Vickers-Armstrongs, Ltd., by The 
Naldrett Press, Ltd., 1949. 78 pp. illus. 8s 
6d. 

The story of Vickers-Armstrongs Limited is 
relived in pictures and text from the airship 
H.M.A. No. 1 in 1908 and the flight and speed 
records of the 1920’s and early 1930's to the Spit- 
fire and Seafire fighters and Wellington bombers 
of World War II and postwar work with advanced 
fighter and jet-transport designs 


YEARBOOKS 


The Aircraft Year Book for 1948. Washington, 
Aircraft Industries Association of America, Inc. 
1949. 249 pp., illus., diagrs. $6.00. Distributed 
by Monumental Printing Company, 3110 Elm 
Ave., Baltimore 11, Md. 

The first 32 pages of this edition comprise a re- 
view of the aircraft production expansion pro- 
gram, including data on the design time required 
to develop a prototype of a large bomber, in 
creased costs, and legislative matters in connec- 
tion with the program. Selected retrospective 
statistics are included in this first part on pro- 
duction, employment, air-line operations, exports, 
airports, and military personnel and aircraft. The 
greater part of the book consists of: the texts of the 
report of the President’s Air Policy Commission, 
Survival in the Air Age; the Congressional Avia- 
tion Policy Board, National Aviation Policy; 
and statements of 17 aircraft companies to the 
President’s .Air Policy Commission, previously 
published as Elements of Air Power. 


SCIENCES, GENERAL 


GEOGRAPHY 

New Compass of the World; a Symposium on 
Political Geography. Edited by Hans W. Weigert, 
Vilhjalmur Stefansson, Richard Edes Harrison. 
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Double the Ife wit Inconel exhaust 


reports Capital Air Lines 


Rs every maintenance executive knows, burned out exhaust sys- 


tems are costly ...in labor, materials, and lost air time. 


To reduce maintenance expense and make their DC-4’s even more 


dependable, Capital Air Lines tried Inconel* for exhaust systems. 


Result? Let Mr. J. B. Franklin, vice president in charge of opera- 


tions, tell you... 


“We at Capital Airlines have had innumerable opportunities to 
compare the life of Inconel exhaust systems with those made of other 
materials. There’s no question that Inconel gives the longer life. 


It has been our experience that it outlasts other materials by at least 
two to one.” 

Capital’s experience is not surprising, for Inconel has long been 
a preferred metal for many of industry’s hottest jobs—heat-treating 
steel, ore reduction, high temperature chemical processing—to 


name but a few. 


Inconel withstands red-heat temperatures without scaling or 
cracking, and in addition, has remarkable resistance to corrosion 
and vibration fatigue. Although tough and stronger than structural 
steel, Inconel is readily formed. Welds in Incone! are as resistant 


to corrosion and heat as the alloy itself. 


For full information about Inconel and the other versatile Inco 
Nickel Alloys, write to George C. Satris of Inco. And remember... 
our Technical Service Department is always ready to help you solve 


metal and fabrication problems. Reg. U. 8. Pat. Of, 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Installing an Inconel exhaust manifold on 
an engine of a DC-4 operated by 
Capital Air Lines. 


EMBLEM OF SERVICE 


NICKEL 4884, ALLOYS 


Monel * “K”* Monel “R’* Monel “KR’’* 
Monel * Nickel * “D’’* Nickel * “L’’* Nickel 
“Z"* Nickel * Inconel* 
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New York, The Macmillan Company, 1949. 
375 pp. $5.50. 

Twenty-three papers by specialists are pre- 
sented on modern political geography, covering 
The Arctic and Antarctic Spheres, The Heartland 
and the Expansion of the U.S.S.R., New Frontiers 
jn Central Europe, Strategic Areas and Life Lines, 
and Asia: One Half of Mankind. The part 
played by aviation is of interest, particularly in 
connection with the Canadian and Soviet Arctic, 
where two hemispheres are moving northward in 
their separate ways. Air transport, established 
in Asia during the war, is believed to be there to 
stay as a supplement to the seaways. According 
to one interpretation, seaways, rather than geo- 
graphical proximity, govern largely the contacts 
of nations and airways intensify rather than 
change this. 


MATHEMATICS 

Introduction to Complex Variables and Ap- 
plications. Ruel V. Churchill, New York 
McGraw-Hill Book Company, Inc., 1948. 216 
pp., diagrs. $3.50. 

The emphasis of this textbook is placed upon 
the combination of an introductory course in the 
theory of complex variables with an adequate 
treatment of applications in the fields of theo- 
retical engineering, physics, and mathematics. 
These applications include the uses of the residue 
theory and contour integrals in evaluating real 
integrals and conformal mapping in problems of 
potentials, steady temperatures, and flow of fluids 
Problems accompany each chapter. The selec- 
tion of methods of proof and the arrangement of 
topics are made on the basis of simplicity and 
brevity. A bibliography of 35 books and a short 
table of conformal transportations are included. 
The author is a Professor at the University of 
Michigan. 

Fourier Integrals for Practical Applications. 
George A. Campbell and Ronald M. Foster. New 
York, D. Van Nostrand Company, Inc., 1948. 
177 pp., diagrs. $3.50, 

In order to simplify the application of the 
Fourier integral and to extend the range of prob- 
lems which can be solved by its use, two tables 
have been compiled and are presented in this 
book. The first includes 763 paired coefficients 
and gives their known closed form evaluations. 
Applications of Fourier integrals to 85 transient 
problems are given in Table II. The present 


BOOKS 


tables supersede the work of the senior author, 
which was published in 1928. The authors are 
with the American Telephone and Telegraph 
Company. 

Problem Book in the Theory of Functions. 
Volume 1, Problems in the Elementary Theory of 
Functions. Konrad Knopp. Translated by Lip- 
man Bers. New York, Dover Publications, Inc., 
1948. 123 pp. $1.85. 

Problems are arranged according to increasing 
difficulty and cover: Fundamental Concepts, 
Infinite Sequences, Functions of a Complex 
Variable, Integral Theorems, Development in 
Series, and Conformal Mapping. The problems 
can be used in conjunction with Dr. Knopp’s 
Theory of Functions, published in translation in 
1945, or with other textbooks in the field. 


MECHANICS 


Studies in Nonlinear Vibration Theory. New 
York, Institute for Mathematics and Mechanics, 
New York University, 1946. 192 pp., diagrs. 
$1.00. 

Contents: Nonlinear Differential Equations of 
the Van der Pol Type With a Variety of Periodic 
Solutions, by Howard J. Eckweiler. The Limit 
Case of Relaxation Oscillations, by D. A. Flanders 
and J. J. Stoker. On Nonlinear Vibrations of 
Third Order, by Kurt O. Friedrichs. On Simple 
Harmonic Vibrations of a System With Non- 
Linear Characteristics, by Fritz John. 

Principles of Mechanics. John I.. Synge and 
Byron A, Griffith. 2nd Ed. New York, Mc- 
Graw-Hill Book Company, Inc. 1949. 530 pp., 
diagrs. $5.00. 

This textbook for intermediate courses was 
first published in 1942. In the present edition, the 
material on the motion of a particle in an electro- 
magnetic field has been entirely rewritten. New 
material and ;evisions have been made in the dis- 
cussions of the principal axes of inertia in the 
chapters on kinematics and on Foucault's pen- 
dulum, the spinning projectile, and the gyrocom- 
pass. Emphasis upon units and dimensions has 
been increased, and some additional exercises are 
included. The authors are professors of mathe- 
matics at the Carnegie Institute of Technology 
and the University of Toronto, respectively. 


PHYSICS 


Mechanical Engineering Science of National 
Certificate. Vol. 1, Mechanics and Heat. J. D. 
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Walker. London, The English Universities 
Press, Ltd., 1948. 195 pp., diagrs. 8s. 6d. 

Designed for students studying the first year of 
mechanical or electrical engineering in a technical 
college, this textbook considers forces, turning 
effect of a force, stress and strain, work, energy 
and power friction, and machines in the first part. 
Heat and temperature, quantity of heat, latent 
heat, expansion of solids, mechanical equivalent 
of heat, and expansion of gases are taken up in the 
second part. A final chapter deals with writing up 
the experiment. Physical mathematical tables 
and answers to exercises are included in ap- 
pendixes. 


STRUCTURES 


Distribution of Deformation (A New Method 
of Structural Analysis). C. V. Kloucek. Trans- 
lated from the Czech and German editions by A. 
H. Waddel-Zalud and F. H. Zalud. Prague III- 
157, The Author, 1949. 512 pp., diagrs. 

The proposed deformation computation method 
works without equations and therefore without 
unknowns in the mathematical sense of the word. 
Regular and generally valid relations are de- 
rived for the concept of distribution of deforma- 
tion, the aim being to simplify and shorten the 
analysis of complicated structures, including 
statically complicated problems. In addition to 
the exact solution, a shortened computation pro- 
cedure is presented, the accuracy of which can be 
chosen beforehand. Particular attention has been 
paid to approximate methods of solution with the 
chosen limits of moment error of +2 per cent. 
The proposed computation procedure makes local 
solutions possible, since any desired small number 
of deformations may be evaluated independently. 
The whole procedure is based upon two generally 
valid fundamental relations. The first part of the 
book deals with structures whose joints are not 
subject to any displacement (location-fixed 
joints); the second part deals with systems whose 
joints suffer displacements due to wind pressure, 
etc. This translation is abridged somewhat from 
the original. Part I of the present volume was 
originally published in German; Part II, in 
Czech. These originals are also available in the 
I1.A.S. Library: Part I, Das Prinzip der for- 
tegeleiteten Verformung, Berlin, Wilhelm Ernst 
& Sohn, 1941, 319 pp.; Part II, Rozvod Defor- 
mance, Prague, Statin Nakladatelstvi, 1947, 
339 pp. 


IAS. National Meeting Schedule 


| Joint 1.A.S.-Soaring Society Meeting—Elmira, July 8 
Annual Summer Meeting—Los Angeles—July 21-22 


| Members or organizations wishing to submit papers for presentation at National Meetings should 
send outlines or summaries to the Committee at least 3 months prior to the meeting. 


All papers submitted will be considered for publication in the Journal of the Aeronautical 
Sciences or the Aeronautical Engineering Review. 


| All correspondence should be addressed to 
| he Meetings Committee 
Institute of the Aeronautical Sciences 
2 East 64th Street, New York 21, N.Y. ; 
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“Top-Flight” engine performance played a large part in the establishment 

of the new world speed record set by the F -86, powered by a General 

Electric TG-190 (USAF Type J47) turbojet. “Top-Flight” men also had a 

large role. One of these men is E. S. “Tommy” Thompson, Manager of 

rot Sales for the Aircraft Gas Turbine Divisions, shown accepting one of the 

triplicate awards made to the Air Force, North American Aviation, and 
General Electric by the National Aeronautic Association. 


Tommy was in on the design and production of the first turbojet 
ARGERS engine in the United States -the General Electric IA. Tommy worked 
with England’s Whittle, Air Force officers, airframe manufacturers, 

ION and expert design men like Sam Puffer and D. F. “Truly” Warner. 

er PROPULS He supervised the installation of the historic IA engine and saw 
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p POWER SYSTEMS it grow from a plan to a practical, powerful reality. 


Today G-E research and engineering are continuing to serve the 
TyATORS aviation industry by developing and producing engineered sys- 
AC tems and precision products for aircraft. Take your problems to 
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GENERATORS ND TRANSFORMERS the G-E office nearest you, or write Apparatus Department, 
A : General Electric Company, Schenectady 5, New York. 
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Student Branches 


(Continued from page 23) 


Daniel L. Harshman; 
James R. Ritchie. 


The tour of Wright-Patterson Air 
Force Base was discussed at the meet- 
ing. 


Treasurer, 


Case Institute of Technology 


Chief speaker at the March 15 meet- 
ing was Harold Mirels, Aeronautical 
Research Scientist, N.A.C.A., Lewis 
Propulsion Laboratory, Cleveland, 
who spoke on ‘‘Problems of Supersonic 
Flight.”’ 


Mr. Mirels gave an illustrated lec- 
ture, pointing out the differences in 
flow in supersonic and subsonic flight. 
Relative efficiencies of super- and sub- 
sonic airfoils and difficulties encoun- 
tered in high subsonic flight were dis- 
cussed. 


A business session was held at the 
March 23 meeting, when it was de- 
cided to set up educational projects 
in Link Trainer operation, wind- 
tunnel model building, and model 
aerodynamics, including the possibil- 
ity of constructing a radio-controlled 
model. 


On April 12, nominations were 
made for new officers. 


Claude Leibensberger, Chairman, 
presided at the meetings. 


University of Florida 


At an election held March 15, the 
following new officers were elected: 
Chairman, Charles E. Jordan; Vice- 
Chairman, William F. Roberts; Re- 
cording Secretary, Diedrich F. Wood- 
ting; Corresponding Secretary, John 
Wright; Treasurer, Ronald E. Banks. 
Honorary Chairman is Prof. R. A. 
Thompson. 


University of Detroit 


A film, Wings to Vikingland was 
shown at the March 7 meeting. 
Chairman Robert W. Scheller dis- 
cussed the Tri-University Technical 
Paper Competition and the Aero 
Award Dinner. 


University of Illinois (Chicago) 


Chairman Jack Jensen presented 
an invitation at the March 15 meeting 
by Dean Hoelscher that the Branch 
prepare a model air show at an open 
house held April 26. The invitation 
was accepted. 


New officers are: Chairman, Jack 
Jensen; Vice-Chairman, Dick Kati- 
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gari; Secretary-Treasurer, Joseph 
Gross. 

A film, Wing Destruction of the 
PBM-3, was shown at the March 
26 meeting, preceded by a business 
session. 


Massachusetts Institute of 
Technology 


At the April 6 meeting, T. A. 
Wilder, Director of Engineering Train- 
ing, Grumman Aircraft Engineering 
Corporation, gave a talk on the his- 
tory, projects, and engineering work 
at Grumman. Chairman Charles E. 
Richbourg presided. 


University of Minnesota 


C. J. Larson, Assistant Chief Engi- 
neer, North American Aviation, Inc., 
was the principal speaker at the April 
1 meeting before 80 members and 
guests. Chairman David Benepe pre- 
sided. The talk, illustrated by slides, 
was on the development of the B-45 
jet bomber. 


University of Notre Dame 


At the March 22 meeting, Joseph 
Lotta, the Branch representative on 
the proposed engineering magazine of 
the university, reported the plans for 
publication, first issue of which ap- 
peared in April. In addition, plans 
to continue publication of The Burble 
also were discussed. William Graham 
volunteered to be editor-in-chief and 
assemble a staff. 


The Pennsylvania State College 


Plans were made at the March 16 
meeting for the annual banquet 
held in May. A banquet committee 
was selected, with John T. Kutney 
as Chairman and Alvin Frantz, James 
McGinley, and Lester Musser as com- 
mittee members. 


Rensselaer Polytechnic Institute 


Captain John S. Thach, U.S.N., 
gave a talk at the March 10 meeting 
entitled ‘‘Training Aspects of Air- 
plane Flying.’’ Captain Thach is 
Director of Flight Training at Pensa- 
cola, Fla. 

In his talk, the speaker deviated 
from his announced topic to defend the 
role of the aircraft carrier task force 
against recent criticism that it has 
drawn. He also compared the rela- 
tive merits of carrier aircraft versus 


long-range bombers in another war. . 


To support his defense of carriers, 
Captain Thach used as a basis the 
type of carrier warfare used so ef- 
fectively in the Philippines. Slides 
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were shown to supplement this phase 
of the address. 

As arguments against the vulner- 
ability of aircraft carriers, he ad- 
vanced the following assertions: (1) 
No American carrier has ever been 
sunk by airplanes—only by subma- 
rines; (2) increased speed of the new 
carriers; (3) greater fighter plane pro- 
tection; (4) new types of radar and 
electronic warning devices; (5) new 
defense tactics as developed at the 
Bikini atomic bomb tests. 

Captain Thach’s other main point 
referred to the great importance of 
the Navy in defending the U.S., es- 
pecially against surprise attack. If 
we were at war with a European 
country, with no access to bases on the 
continent, he said, it would be far 
more advantageous to attack with 
fast-moving carrier task forces than 
to use expensive and expendable long- 
range bombers. Unable to have 
fighter escort, he asserted, these 
bombers would be “‘sitting ducks’’ for 
the enemy interceptors. 


University of Southern California 


At the April 5 meeting, Edwin P. 
Hartman, West Coast Coordinator 
for N.A.C.A., mentioned briefly three 
main N.A.C.A. research centers and 
their facilities. Problems and ad- 
vances made in overcoming them 
in subsonic, transonic, and supersonic 
wind-tunnel research were discussed, 
with particular emphasis on the last 
two. 

A film, Pilotless Aircraft and N.A.- 
C.A. Research at Moffett Field, was 
shown. 


University of Texas 


Plans for the annual Power Show 
held in May were made at the March 
17 meeting, with Calvin B. Hargis, 
Chairman, presiding. In addition, a 
film, Little Henry, the Ramjet Heli- 
copter, by McDonnell Aircraft Cor- 
poration, was shown. 


University of Toledo 


Six members of the Branch who at- 
tended the Fourth Annual Flight Pro- 
pulsion of the I.A.S. in Cleveland on 
March 18 presented a summary of 
events that took place there on the 
occasion of the Branch’s March 24 
meeting. Chairman John Kozak pre- 
sided. 

Lawrence Gottschalk, James Ty- 
ner, and William D. Wenzlau (Hon- 
orary Chairman and Faculty Advisor) 
also presented talks on rockets, jet 
engines, and shock waves for air- 
foils under sub- and supersonic condi- 
tions. 
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Tri-State College 


At the March 30 meeting two com- 
mittees were formed as follows: En- 
tertainment Committee, composed of 
members Thomas, Blossom, and Sen- 
senbaugh; Advertising Committee, 
members George and Shaw. 

Professor Quintin Hawthorne was 
introduced as the new MHonorary 
Chairman by Chairman Francis 
Townes. 


University of Tulsa 


Three films and a talk were given 
at the March 17 meeting, Charles 


Kelley Barton, Chairman, Presid- 
ing. 
Chester L. Lott, student, gave 


“‘Compounding the Aircraft Engine,”’ 
while the films consisted of The N.A.- 
C.A. Free-Spinning Wind Tunnel and 
Silent Wings from the Elmira Soaring 
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Contest and Jet Propulsion from the 
General Electric Company. 


Wayne University 


Chairman John Cory introduced 
the March meeting speaker, John 
Meyer, Research Engineer, Anderson 
Corporation, Detroit, who gave a talk 
on ‘‘Management and Supervision,”’ 
concerning employer and employee re- 
lationship. 


Wichita University 


Two films, Hitler's Secret Weapons 
and Jet Propulsion, were shown at the 
March 3 meeting. Chairman Wil- 
liam P. D. Wilson, Jr., presided. 

A Nominating Committee for next 
year’s officers was selected, consisting 
of Ralph Hard, Perry Row, Benny Joe 
Bigley, and Prof. Melvin H. Snyder, 


ifs 


News of Members 


Malcolm P. Abzug has joined the Sperry 
Gyroscope Company as a Project Engi- 
neer in the Flight Control Department. 


William R. Anderson has been named 
Secretary-Treasurer of Anderson Associ- 
ates, Inc., Toledo, Ohio, plastic products 
firm. He formerly was Chief Engineer, 
Pioneer-Toledo Corporation, Toledo. 
Firm makes aircraft and engine parts and 
accessories. 


Robert G. Bodiford, former Georgia 
Tech graduate student, is with McDonnell 
Aircraft Corporation as a Stress Analyst in 
the Structure Department. Home ad- 
dress is Vigus, Mo. 


Arnold B. Bogart is a Field Engineer for 
C. W. Parsons, Inc., Los Angeles, which 
manufactures control equipment, ma- 
terials, and supplies for the industry. 


William E. G. Bond has been Project 
Engineer at Cornell Aeronautical Labora- 
tory, Inc., since last November. He pre- 
viously was Engineer, Wind Tunnel Sec- 
tion. 


Robert M. Bram, formerly Aeronautical 
Engineer with Chance Vought, has taken 
the same post at Goodyear Aircraft Cor- 
poration, Akron, Ohio. 


K. Brooks is Technical Assistant-Proj- 
ect Design, Rolls-Royce Ltd., Derby, 
England. 


Kwei-Lien Chang has changed his 
address from Gloster Aircraft Company, 
Hucclecote, Glos., to C/o P. L. Chang, 
Metallurgical Research Laboratory, The 
University, St. George’s Sq., Sheffield 1, 
England. 


Joseph M. Chase has moved to Chicago 
where he is with the Lumbermen’s Mutual 
Casualty Company, 4750 N. Sheridan 
Rd., Chicago 40, Ill. 


Edward Chin-Park has his own office as 
Consulting Architect and Engineer—City 


Planning. Address is 115 Chauncy St., 
Boston 11, Mass 


John J. Connelly, Jr., was promoted 
from Ensign to Lieutenant (j.g.) U.S.N. 
and transferred to Corpus Christi, Tex. 
New address is 1466 Daytona Rd. Drive. 

Paul T. Gentle, who was inducted into 
the Army last November 29, is with the 
Coast Artillery 
418, Maroa, Ill 


Home address is Box 


Robert Goldin, formerly an aeronautical 
engineer with the Navy Department, has 
joined the Silver & Frost Construction 
Company, working on airport and ground 
equipment, as General Manager. New 
address is 192—10A 64th Ave., Apt. 3A, 
Flushing, L.I., N.Y 


Ford J. Greene is Senior Detailer at 
McDonnell Aircraft Corporation. New 
address is 5831 Cabanne, St. Louis 12, Mo. 


Daniel Howland, former student at 
Brown Univerity, is Maintenance Engi- 
neer at Piedmont Aviation, Smith-Rey- 
nolds Airport, Winston-Salem, N.C. 


Steward Kolaga is Engineering Drafts- 
man for Lockheed Aircraft Corporation 
and is working in the Fuselage Structures 
Group of the F-80, TF-80C, and the F-94. 
Address is 10657 Sherman Place, Sun 
Valley, Calif 

William H. Kuhlman, Jr., is a Graduate 
Student at Purdue University. 


D. M. W. Lindquist was commissioned a 
Captain in the Air Force and appointed 
Staff Engineer, Deputy Chief of Stafi— 
Materiel, Research and Development, 
Guided Missiles Branch. New address is 
7 Lainball, Charleston, S.C. 


R. C. Loomis, Consolidated Vultee Air- 
craft engineer, predicts that true jet com- 
mercial transports will not go into general 
service for another decade. Next great 
step in transportation, he said before 
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S.A.E. meeting in New York, will be con. 
version of existing aircraft types to utilize 
turboprop power plants. 


S. N. Majmudar has been appointed 
Chief Engineer, Civil Aviation Training 
Centre (I), Bamrauli Aerodrome, Allaha 
bad, India. 


Marios P. Mavricos, employed by Pag 
American World Airways at La Guardia 
Field, has moved from Baltimore t 
2360—35th St., Astoria 5, L.I., N.Y. 

Lynn V. McDonald is an Apprentice 
Engineer at Grumman Aircraft Engineer 
ing Corporation, Bethpage, L.I., N.Y. 


Charles F. McDonough, formerly with 
Packard Motor Car Company as Develop. 
ment Engineer—Aerodynamics, is now 
with Sverdrup & Parcel, 1118 Syndicate 
Trust Bldg., 915 Olive St., St. Louis 1, Mo, 


James R. McInnis is Supervisor of the 
McInnis Motor Court. Address is 206 
Norman St., Brunswick, Ga. 


James E. O'Neill is now with Sverdrup 
& Parcel in St. Louis, Mo. 


William R. Pierce is a student at Vir 
ginia Polytechnic Institute. He is wor 
ing on a Masters Degree in Applied 
Mechanics. 


Frank Pospisil is Draftsman A at 
Douglas Aircraft Company, Inc. New 
address is 3045 Vineyard, Los Angeles 16, 
Calif. 

Robert A. Prisch is owner of the Allerton 
Chemical Company, makers of industrial 
surface coatings. New address is 37 
Calumet St., Rochester 10, N.Y. 


August Raspet is now at Mississippi 
State College where he is Sailplane Project 
Leader. 

Frank Roberts, Jr., has left Notre Dame 
where he was Teaching Fellow in Aero- 
nautical Engineering, to become Analytical 
Engineer, Axial Flow Compressor Re- 
search Group, Pratt & Whitney Aircraft 
Division, United Aircraft Corporation, in 
East Hartford, Conn. New address is 23 
Center St., Stafford Springs, Conn. He 
received an M.S. in A.E. from Notre 
Dame on January 30, 1949. 


William S. Roden is an Aeronautical 
Engineer, National Advisory Committee 
for Aeronautics, Muroc, Calif. 

Edward Seckel is Associate Flight Re- 
search Engineer, Cornell Aeronautical 
Laboratory, Inc. Address is 62 Suffield 
Ave., Depew, N.Y. 

Nicholas M. Stefano is with Hughes 
Aircraft as a Department Head on heli- 
copter production. He was Chief Re- 
search Engineer for Kellett Aircraft Cor- 
poration. 

John D. Waugh, formerly Public Rela- 
tions Representative for Metal Products 
Division of Koppers Company, Ince. 
(Aeromatic Propellers), is now a Stafi 
Member of the firm Pendray & Leibert 
Public Relations Counsel, New York City. 

Roy A. Wulf has joined the engineering 
staff of Electrol Inc., Kingston, N.Y., as 
Structural Engineer. He is engaged in 
design, analysis, and test of landing gears 
for various types of aircraft, both fixed and 
rotary wing. Prior to joining Electrol he 
was Senior Structural Engineer with 
Sikorsky Aircraft. 
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PUNCHING OUT 
NEW MIRACLES! 


Wham! A 250-ton press punches 

the solid cylinder of aluminum alloy 

into a master steel die. Out comes a ten-bladed 

turbine fan—truly a miracle in the art of extrusion. 

Thus once again AiResearch engineering skills com- 
bine with manufacturing know-how to achieve the first 
production of critical-dimension turbine fans by impact 
extrusion. The new process has achieved increased pro- 
duction, better dimension control, and fans of higher 
tensile strength for the unique refrigeration turbines 
designed and manufactured by AiResearch. 

Used on 26 different types of military and com- 
mercial aircraft, AiResearch refrigeration units 
contain rotors and fan assemblies that spin at a giddy 
100,000 rpm...dropping searing compressed air as 
much as 600° to make cockpits and cabins comfortable. 

To assure perfect performance, such rotor and fan 
assemblies are balance-tested to within millionths of 
an inch...whirl-pit tested at speeds up to 175,000 rpm. 


AiResearch 


DIVISION OF 


THE GARRETT CORPORATION 


| CREATIVE ENGINEERING | 


@ Whatever your field—AiResearch engineers 
invite your toughest problems involving high 
speed wheels. Specialized design and manufac- 
turing experience is also available in creating 
compact turbines and compressors; actuators 
with high speed rotors; air, gas and fluid heat 
exchangers; air pressure, temperature and other 
automatic controls. 


An inquiry on your company letterhead 


x will receive prompt attention. 


AiResearch Manufacturing Company 
Los Angeles 45, California 
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Members Elected 


The following applicants for member- 
ship or applicants for change of previous 
grades have been admitted since the pub- 
lication of the list in the last issue of the 
REVIEW. 


Elected to Associate Fellow Grade 


Seeger, Raymond John, Ph.D., Chief 
Physicist ; Chief of Mechanics Div., 
Naval Ordnance Lab. (White Oak); 
Lecturer on Aerophysics, Aero. Engineer- 
ing Dept., The Johns Hopkins Univer- 
sity. 

Sims, Turner A., Jr., B.S., Vice-Presi- 
dent & General Mgr., NEPA Div., Fair- 
child Engine & Airplane Corp. 


Transferred to Associate Fellow Grade 


Frenkiel, Francois N., Dr. Sc., Sr. Re- 
search Associate, Naval Ordnance Lab. 
(White Oak). 

Greinacher, Richard, Dipl. Ing., Chief 
Aerodynamicist, Supervisor of Aerody- 
namic Calculations, Service Technique 
Militaire (Berne), Swiss Govt. 

Nicholson, Hugh Gordon, Jr., Dir. of 
Training, Cal-Aero Technical Institute. 


Elected to MEMBER Grade 


Boswinkle, Robert W., Jr., B.S. in 
Ae.E., Aero. Research Scientist IV, Full 
Scale Analysis Section, N.A.C.A. (Langley 
Air Force Base). 

Broersma, G., M.E., General Secretary, 
Organization for Scientific Research- 
Indonesia. 

Chamberlin, James Arthur, D.I.C., 
Chief Aerodynamicist (Air Frames), A.V. 
Roe Canada, Ltd. 

De Lauer, Richard D., A.B., Lt. (j.g.), 
U.S.N.; Graduate Student in Ae.E., Naval 
Postgraduate School (Annapolis) . 

Dow, Benjamin Lloyd, B.S., Asst. 
Chairman, Aero. Dept., Indiana Technical 
College. 

Duberg, John E., Ph.D., Aero. Re- 
search Scientist, Structures Research Div., 
Langley Aero. Lab., N.A.C.A. 

Finston, Morton, B.S., Staff Member, 
D.I.C., Supersonics Lab., Massachusetts 
Institute of Technology. 

Gunturkun, Sadettin, M.S. in Ae.E., 
Research Asst., Aero. Research Lab., 
Polytechnic Institute of Brooklyn. 

Hill, Frederick James, B.S., Sr. Experi- 
mental Engineer, Solar Aircraft Co. 

Hill, Randolph William, A.B., Stress 
Engineer, Lockheed Aircraft Corp. 

Hoerner, Sighard F., Dr.-Ing. Habil., 
German Scientist, Aerodynamicist, 
A.M.C., Wright-Patterson Air Force Base. 

Kuerti, G., Ph.D. (Math.), Asst. Prof. 
of Aero. Engineering, Harvard University. 

Lauderback, John C., B.S., Sr. Research 
Engineer, Physics Div., Fredric Flader, 
Inc. 

May, James Edward, B.M.E. (Aero.), 
Asst. Prof. of Mech. Engineering, Uni- 
versity of Virginia. 


Miller, Leo, B.S. in C.E., Stress Analyst, 
Goodyear Aircraft Corp. 

Parkin, Charles A., Air Engineer & Test 
Pilot, Weston Aircraft, Ltd. 


Pendray, G. Edward, LL.D., Sr. Part- 
ner & Public Relations Counsel, Pendray 
& Leibert 

Porter, Robert Reed, M.S., Asst. to 
President, Ford Instrument Co., Div. 
of The Sperry Corp 

Ramsaur, Walter R., Vice-President in 
Charge of Engineering, AiResearch Manu- 
facturing Co 


Robson, Robert C., Captain & Pilot, 
American Airlines, Inc. 


Seitz, David L., B.S. in Ae.E., Stress 
Analyst Douglas Aircraft Co., 
Inc. (El Segundo 

Sharp, Charles L., Engineering Pilot, 
Flight Research Dept., Sperry Gyroscope 
Co. 

Sutherland, Thomas Henry, M.D., 
LL.B., Medical Examiner, Dept. of Com- 
merce; Secretary-Treasurer & Business 
Mgr., Aero. Medical Assoc. 


Thayer, William Paul, Experimental 
Test Pilot, Chance Vought Aircraft Div., 
United Aircraft Corp 


Turner, Frederick Henry, Structural 
Designer, The SAAB Aircraft Co. 


von Doenhoff, Albert Edward, E.E., 
Aero. Research Scientist, Head of Low- 
Turbulence Section, Full Scale Research 
Div., Langley Aero. Lab., N.A.C.A. 


Walker, Richard L., B.S., Lt. Col., 
U.S.A.F.; Asst. Prof. of Military Science 
& Tactics for Air, The Ohio State Univer- 
sity. 

Williams, Alexander C., Jr., Ph. D., 
Research Asst. Prof., Psychology, Uni- 
versity of Illinois 


Young, Melvin H., B:S., Chief, Mate- 
rials Lab., Wright Aero. Corp. Div., 
Curtiss-Wright Corp 


Transferred to MEMBER Grade 


Brearley, William Henry, Jr., B.S., 
Project Engineer, In Charge of Design & 
Development, Catapult Deck Gear, Engi- 
neering Dept., Naval Aircraft Factory 
(Philadelphi 

Lenert, August A., Jr., B.S. in Ae.E., 
Technical Aircraft Branch, 
Climatic Hangar, Eglin Air Force Base, 
U.S.A.F 


Executive, 


Elected to Associate Member Grade 

Barry, Earle W., Sales & Service Engi- 
neer, Aviquipo, Inc 

Derwingson, Joseph George, Service 
Mgr., W. H. Coffin Air Service. 

Escalona, David Nieto, First Pilot, 
Compania Mexicana de Aviacion, S. A. - 

Romeo, Arthur F., Dir., ‘‘Grumvet 
Flyers,’’ Gruseman Aircraft Engineering 
Corp. 
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Elected to Technical Member Grade 


Asbury, Herbert O., M.Ae.E., Vibra 
tion & Flutter Engineer, Bell Aircraft 
Corp. 

Frick, Leo F., Lt. Comdr., Naval Avi 
ator, U.S.N.; Student in Ae.E., Naval 
Postgraduate School (Annapolis). 

Gornall, William Joseph, Airworthiness 
Engineer, Aircraft Div., English Electric 
Co., Ltd. 

Lang, James Russell, B.S.M.E., Engi- 
neer-Stress Group, Ryan Aero. Co. 

Lloyd, Richard H., B.S. Ae.E., Research 
Engineer, Aero. Research Center, Uni 
versity of Michigan. 

Neilson, James Alexander, Jr., B.Ac.E,, 
Structural Engineer, Fairchild Engine & 
Airplane Corp. 

Rego, Rogerio da Silva, B.S., Lt., Chief 
Production Insp. at Parque de Aeronautica 
de Sao Paulo, Brazilian Air Force. 

Roy, Robert Raymond, Ist Lt., U.S 
M.C.; Naval Aviator, Test Pilot Training 
Div., N.A.T.C. (Patuxent River). 

Stanbrook, Alan, Aero. Engineering 
Indentured Apprentice, Fairey Aviation 
Co., Ltd. 


Transferred to Technical Member 
Grade 


Aikins, Frank L., Engineering Drafts- 
man, Hughes Aircraft Co. 

Alford, William L., B.S. in Ae.E., Engi- 
neering Test Pilot, Flight Research Div., 
N.A.C.A. (Langley Air Force Base). 

Alshut, Edward John, Jr., Sr. Drafts- 
man, Goodyear Aircraft Corp. 

Ashley, Holt, M.S., Asst. Prof. of Aero 
Engineering, Massachusetts Institute of 
Technology. 

Bamber, George, Jr. Engineer ‘‘B,” 
Boeing Airplane Co. (Seattle) 

Becker, William C. 

Bentley, Harold S., Design Draftsman, 
Delta Star Electric Co. 

Bickhard, Jack L., B.S. Ae.E., Jr. Engi- 
neer, Boeing Airplane Co. (Seattle) 

Black, John Richard, B.S., Jr. Engineer, 
Allison Div., General Motors Corp 

Blaes, Viggo Alfred, M.S. in Fluid Dy- 
namics, Aerodynamic Engineer, The Glenn 
L. Martin Co. 

Carlson, Donald D., Capt. 
U.S.A.F.; Project Engineer, Air Proving 
Grounds, Bombing Branch, Eglin Air 
Force Base. 

Cawley, John A., M.S., Research & De- 
velopment Engineer, The M. W. Kellogg 
Co. 

Christ, Paul John, Jr., 
Goodyear Aircraft Corp. 

Cino, Salvatore A. 

Clark, Edwin T., B.S.E. (Aero.), Gradu- 
ate Student and Part-Time Research 
Asst., Supersonic Wind Tunnel, Univer- 
sity of Michigan. 

Colaluca, Carmine John, Jr., B.S. in 
Ae.E 

Corrigan, Joseph Charles, Sr. Drafts- 
man & Detailer, Scintilla Magneto Div., 
Bendix Aviation Corp. 

Cottone, Dante A. 


Illustrator, 
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Cuzzolina, James D., Jr., B.S., Stress 
Analyst, Douglas Aircraft Co., Inc. (Long 
Beach). 

Davidon, Horace N., M.S. in Ae.E., 
Aero Engineer P-2, N.A.E.S., N.A.M.C. 
(Philadelphia). 

Davis, Edwin J., B.S.Ae.E., Jr. Design 
Engineer, Boeing Airplane Co. (Seattle). 

de Souza, Henry Wilson F., B.S.Ae.E., 
Capt., Technical Branch-Engineering, 
Brazilian Army. 

Eisenhuth, Joseph J., M.S. in Ae.E., 
Engineer, Aerodynamics Group, Hamil- 
ton Standard Propellers Div., United 
Aircraft Corp. 

Felix, John L., B.S. in M.E. (Aero.), 
Aero. Engineer, Design Section, Airframe 
Branch, Naval Air Development Sta- 
tion (Johnsville). 

Finberg, Floyd, B. of Ae.E., Major, 
U.S.A.F.; Project Engineer, Extreme 
Weather Unit, Power Plant Lab., Hq., 
A.M.C., Wright-Patterson Air Force Base. 

Fine, Leland Ray, B.S.Ae.E. 

Foray, Andrew John, B.S. in Ae.E., 
International Harvester Co. 

Frieberg, Carl B., Student, Spartan 
College of Aero. Engineering. 

Froehlich, Harold Edward, B.S. in 
Ae.E., Stress Analyst, Boeing Airplane 
Co. (Seattle). 

Gotz, Richard C., B.S. in Ae.E., Jr. 


Engineer ‘‘B,” Boeing Airplane Co. 
(Seattle). 
Greenberg, Philip E. 


Guarino, John Frank. 

Gurney, David M., B.S. in M.E., Struc- 
tural Engineer, Beech Aircraft Corp. 

Hoey, John P., B.S. in Ae.E., Aero. 
Research Development & Design Engi- 
neer, Hq., A.M.C., Wright-Patterson 
Air Force Base. 

Jackson, Arthur H., Jr., B.S.E., Pro- 
duction Engineer, Hamilton Standard 
Propellers Div., United Aircraft Corp. 

Johnson, Richard P. 

Kim-Eng, Edward, B.S. in Ae.E. 

Koppikar, D. R. 
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Lerner, Byron R. 

Lindberg, Raymond L., Asst. to Chief 
Engineer, Experimental Dept., Harry 
Lowther Co 

Marshall, John S., Jr., B.S. in Ae.E. 

Menkes, Murray Paul, B. of Ae.E., Jr 
Engineer, Transmission Design Group, 
Piasecki Helicopter Corp. 

Mikelson, Virgil Harold, B.S., Liaison 
Engineer, McDonnell Aircraft Corp. 

Mohr, Henry George, B.S., Jr. Engi 
neer, Boeing Airplane Co. (Seattle). 

Morgan, Donald F., B.S.Ae.E., Stress 
Analyst, Schweizer Aircraft Corp. 

Morrison, F. Robert, B.S. Ae.E., Flight 
Test Analyst, North American Aviation, 
Inc. 

Nelson, Frank P., B.S., Student, Aero. 
Engineering—Aerodynamics, Graduate 
School, University of Minnesota. 

Nemeth, Lawrence J., B.S., Sr. Drafts- 
man, Goodyear Aircraft Corp. 

Niergarth, Arthur W., B.S. (Aero.), Jr 
Engineer ‘‘B,’’ Power Plant Group, Boe 
ing Airplane Co. (Seqttle). 

Noisom, Derry D., B.E. 

Olivari, Humbert. 

O’Malley, John A. 

Palin, W. Clement, 
Weights 
Engineering Corp 

Pasquini, Eugene Robert, Jr. Engineer, 
Aerodynamics, Link Aviation, Inc. 


Jt., 


Grumman 


B.S.Ae.E., 


Engineer, Aircraft 


Perkins, Denothy R., Tool Designer, 
Douglas Aircraft Co., Inc. (Long Beach) 

Przybylowicz, Jerome A., M.S.E. 
(Ae.E.), Aerodynamicist ‘‘B,’”’ Stability & 
Control, North American Aviation, Inc. 

Raff, Bruce W., Jr., B.S. in Ae.E., De 
signer, Landing Gear, Goodyear Aircraft 
Corp. 

Rosa, Vincent J., B. of Ae.E., Apprentice 


Engineer, Grumman Aircraft Engineering 
Corp. 
Rothman, Newton N., BS., Design 


Engineer, Chase Aircraft Co., Inc. 
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Schulze, Harry E., B.S.Ae.E., Jr. Engi. 
neer ‘“‘B,’’ Boeing Airplane Co. (Seattle), 

Scrooc, Dominic J., Mathematiciag, 
North American Aviation, Inc. 

Sheffer, Richard G., B. of Ae.E., Mathe 
matician “‘B,’’ Aerodynamics Section, 
North American Aviation, Inc. 

Sierra, Celestino R., B.S. in Ae.B, 
Engineering Draftsman, Consolidated 
tee Aircraft Corp. (Ft. Worth). 

Silva, Harlie Cordeiro E, B.S. Ae.E. 

Skolka, Edwin J., Sr. Draftsman, Good. 
year Aircraft Corp. 

Smith, Robert H., B.S. in Ae.E., In. 
structor & Research Assoc., University 
of Washington. 

Stange, Robert A., B.S., Aero. Engi- 
neer P-1, Flight Test Helicopter Section, 
U.S. Naval Air Testing Center (Patuxent 
River). 

Sterhardt, James A., Jr., B. of Ae.E., 
Jr. Stress Analyst, The Glenn L. Martin 
Co. 

Stinchfield, Richard R., B.Ae.E., Me- 
chanical Engineer (Aerodynamics), Ord- 
nance Dept., Ballistic Research Lab. 
Aberdeen Proving Ground (Maryland). 

Sullivan, Edward J., B.S., Graduate 
Student, University of Minnesota 

Swope, Marion E., A.A. in Ae.E., Sr. 
Draftsman, Goodyear Aircraft Corp 

Todisco, Anthony, B.S. in Ae.E., Aero. 
Engineer, Aerodynamics Dept., Chase Air- 
craft Co., Inc. 

Thompson, William E., M.S. in Engi- 
neering, Jr. Mech. Engineer, Cornell Aero. 
Lab., Inc. 

Vickerman, Harold E., B.S., Production 
Engineer, Aero. Div., A. O. Smith 

Vincelli, Joseph, Instructor, Aircraft 
Design Dept., Academy of Aeronautics. 

Wilson, Allan Eugene, B. of Ae.E., Aero. 
Engineer, Mathematician ‘‘A,’’ Douglas 
Aircraft Co., Inc. (El Segundo). 

Woods, Samuel L. 

Zorad, John M., B.S., Lab. Technician, 
Allison Div., General Motors Corp 


Special |.A.S. Publications 


Sherman M. Fairchild Publication Fund Papers 


* A 25% discount on these prices is allowed to Institute members. 
appears. 


No. Price No. Price 
126 External Sound Levels of Aircraft—R. L. Field, T. M. Edwards, 164 Applications of the Theory of Free Molecule Flow to Aero- 
52 peges, 23 illus. (Photo-offset.) $1.00* nalosy. 8-page booklet, res sures. (Photo- $1.50* 
100 Blade Pitching Moments of a Two-Bladed Rotor—R. W. Allen, ane 165 Theory and Practice of Sandwich Construction in Aircraft 
Consulting Engineer. 19 pages; 5 illus. (Ozalid.) $1.00* A 100-pase booklet; 45 illustrations. 
tion to Shock Wave Th J. G. Coffin, Kai (Photo-offset. 50° 
106 ge 166 An Analysis of the Fluid Flow in the Spray Root and Wake 
(July, 1947, p. 28.)t (Ozalid.) $3.50* of 
, Stevens Institute of Technology. -page booklet 
102 Electrical Resistance Strain Gages Applied to Wind-Tunnel 14 Wecmatens, (Photo-offset and Multilith.) - $1.60* 
Balances—Elmer C. Lundquist, Department of Engineering, 167 On the Pressure Distribution for a Wedge Penetrating a Fluid 
State University of lowa. 15 pages; 7 illus. (Ozalid.) $0.80* Surface—Experimental Towing Tank, Stevens Institute of 
104 of Vibration—Charles E. Technology. booklet, 13 illustrations. (Photo- 
Mack, Jr., Research Engineer, Grumman Aircraft Engineer- rege - : 
168 Wave Contours in the Wake of a 20° Deadrise Planing 
66 pages, 6 illus. (April, 1947, p. Surface—Experimental Towing Tank, Stevens Institute of 
. zelld. $2.5C Technology. 54-page booklet, 38 illustrations. (Photo- 
105 An Evaluation of the Importance of Fatigue Phenomena in offset and Multilith.) $1.60* 
Aircraft—C. R. Strang, L. R. Jackson, L. F. McBrearty, 169 The Discontinuous Fluid Flow Past an Immersed Wedge— 
R. V. Rhode, and R. L. Schleicher (A Round-Table Dis- Experimental Towing Tank, Stevens Institute of Technology. 
cussion). 34 pages; no illus. (Mimeographed.) $1.10* 42-page booklet, 5 illustrations. (Multilith.) $1.00* 
f Ambi Aa 170 Wave Contours in the Wake of 10° Deadrise Planing 
106 Measurement o i ent 4 emperature in Flight—W. Surface—Experimental Towing Tank, Stevens Institute of 
Levern Howland, Lockheed Aijircraft Corporation. 13 Technology. 52-pege booklet, 39 illustrations. (Multi- 
peses; 5 illus. (Ozalid.) $0.50* lith.) $1.60* 
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FIREWALL CONNECTORS 


Operate Continuously at 
Destructive Temperatures 


For aircraft firewall, jet engine, thermocouple 
and other high temperature installations, Am- 
phenol offers the best heat-resistant and vibration 
and shockproof electrical connectors. Connec- 
tors are of a unique one-piece design manufac- 
tured of steel protected by cadmium plating. 
Ceramic dielectric inserts? shock mounted, pro- 
tect the contacts at abnormally high temperatures. 

With silver plated contacts, circuit continuity 
is not impaired, and selected alloys retain spring 
tension and function with lowest milivolt drop. 

Amphenol Firewall Connectors have been 
subjected to the full C.A.A. requirements and 
have continued to operate efficiently long be- 
yond the test time limit. Amphenol, again, has 
given the aircraft industry a new contribution 
to safety in the air. Amphenol’s Firewall Connec- 
tors are also an indispensable new tool for high 
temperature industrial applications. 


Write to Department J on Company 
letterbead for Amphenol Catalog A-1 
and the supplement A-1-B, a compreben- 
sive listing of firewall connectors. 
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— thé small extra first cost of 

samples pays off in assur- 
efficiency and dura- 
bility of the finished structére.! 


i 
| [ »* 


. Erasures re-ink without feathering. 
. Prints are always sharp and clean. 


. Tracings never discolor or go brittle. 


. No pinholes or thick threads. 


. Mechanical processing creates permanent 


with TRACING CLOTH... 


—the small extra first cost of Ark- 
wright Tracing Cloth, over that of 
tracing paper, repays many times 
over in the efficiency and durability 
of valuable drawings. 


Lines drawn on Arkwright Tracing Cloth stand out 
with unusual clarity —a clarity that is permanent 
because Arkwright does not become opaque or brittle 
with age. Special mechanical processing, plus sturdy 
uniform threads expertly bonded, protect your 
investment through years of service. Perishable 
tracing paper cannot safely promise this. 


Arkwright Tracing Cloths are preferred by fore- 
sighted drafting departments for every drawing 
worth keeping for future use. Send for generous 
samples. Sold by leading drawing material dealers 
everywhere. Arkwright Finishing Company, Provi- 
dence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


No surface oils, soaps or waxes to dry out. 


transparency. i 
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TRACING CLOTHS 
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MINIATURE 


Compact! Complete! 
rive is the answer to a grow- 
Infinitely Variable! 


ing demand for small, complete 
@ Exceptionally Small 


units. Can be supplied with 
Metron Miniature gear units on 
@ Adjustment Range 36:1 either or both ends cto accommo- 
@ Nominal Max. H.P. Output .025 date any nominal input or ourtpur 
@ Speed to 20,000 R.P.M. speeds. Ideal for low power ap- 
@ Rotation Either Way plications such as indicators, re- 


corders, computors, regulators, 
WRITE FOR BULLETIN 99 business machines, etc. 


METRON INSTRUMENT COMPANY 
426 Lincoln St. © Denver 9, Colo. 


MAKERS OF INSTRUMENTS 


FOR PRECISION MEASUREMENT 


New... Complete... Important 
Just Published — 


an encyclopedic summary of: 


HELICOPTER 
ENGINEERING 


By Raymond A. Young 


Aeronautical Engineer, Bureau of Aeronautics, 
Department of the Navy 


This timely—ond much needed—volume is a concise presentation 
of accepted design methods based upon sound aerodynamic theory, 
flight-tested data and years of intensive research. It is a unique 
fusion of up-to-the-minute rotary-wing theory and modifications of 
earlier flight information. 


HELICOPTER ENGINEERING is dedicated solely to de- 


sign, function, and components of construction. It offers an under- 
standable diagrammatic illustration of the finer points of aerodynam- 
ics and its application to a specific helicopter design. The book 
clearly emphasizes the advantages and disadvantages of a partic- 
vlar design to aid in establishing how far... how fast... how high 
an individually designed helicopter will fly under varying conditions. 


Send for your copy TODAY! $10.00 


THE RONALD PRESS COMPANY 


Fifteen East Twenty-Sixth Street New York 10 
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YOU'VE GOT IT — WITH A “CAL-AERO TECH” GRADUATE 
—— DESIGNERS AVAILABLE 
Immediately useful, without break-in 
EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and actual 
work assignments under supervision of Aircraft Factory Experienced 
Designers—Specializing in design of component parts—proficient in 
layout, strength checking and manufacturing process analysis. 
HIRE A “CAL-AERO” GRADUATE—HE'LL DELIVER THE GOODS 
NEW CLASS GRADUATES EACH MONTH 
Serving DOUGLAS « LOCKHEED » NORTH AMERICAN + BOEING 
NORTHROP CURTISS-WRIGHT CONVAIR RYAN 
AIRESEARCH and MANY OTHERS 
PHONE OR WRITE 
CAL-AERO TECHNICAL INSTITUTE 
GRAND CENTRAL AIR TERMINAL + GLENDALE 1, CALIF. 


ENGINEERS— 


Expanding Engineering Department of North American 
Aviation, Inc., needs qualified 
AERODYNAMICISTS 
THERMODYNAMICISTS 
STRESS ANALYSTS 
AIRCRAFT DESIGNERS 
FLUTTER ENGINEER 
and specialists in all phases of aircraft engineering, for 


work on military projects. Please include 
experience in reply. 


summary of 


Engineering Personnel Office 
NORTH AMERICAN AVIATION, INC. 
Los Angeles Airport, Los Angéles 45, Calif. 


DEPENDABILITY 


PROJECT ENGINEERS 


Real opportunities exist for Graduate Engineers with 
design and development experience in any of the fol- 
lowing: Servomechanisms, radar, microwave tech- 
niques, microwave antenna design, communications 
equipment, electron optics, pulse transformers, frac- 
tional h.p. motors. 


SEND COMPLETE RESUME TO EMPLOYMENT OFFICE 
SPERRY GYROSCOPE CO. 


DIVISION OF THE SPERRY CORP. 
GREAT NECK, LONG ISLAND 


Aircraft Engineering 


FOUNDED 1929 


The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.I.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $6.50 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London : : W.C.1 England 
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WANTED 


Aerodynamicists, Senior—For advanced prob 
lems in aerodynamics of airplanes and missiles 
Inquiry should include comprehensive experience 
résume Address: Manager, Engineering Per- 
sonnel, Bell Aircraft Corporation, P.O. Box 1, 
Buffalo 5, N.Y. 


Assistant or Associate Professor—To teach 
undergraduate and graduate aerodynamics, pre- 
liminary design, and allied courses. Prefer man 


with advanced degree in aeronautical engineering 
and practical experience in aerodynamics or de- 
sign Salary dependent 
Aeronautical Engineering Department, Uni 
versity of Kansas, Lawrence, Kan. 


upon qualifications. 


Airmen and Teclmical Personnel-— Positions 
open in West Coast scheduled helicopter opera 
tion, Airmen—flight, administrative, and tech- 
nical research, with or without helicopter training. 
Multiengined time required. Technical—main- 
tenance, radio, engineering, and _ inspection. 
and machining background im- 


Employment contingent upon com- 


Power-plant 
portant 
prehensive training program. Apply by mail only 
to Los Angeles Airways, Inc., 5901 West Imperial 
Highway, Los Angeles 45, Calif 


Aeronautical Design Engineers 
tion work on the B-47 Jet bomber and modifica 
tion of B-29 and B-50 Bombers. Graduate en 
gineers, 5 years or more of heavy aircraft design 


For produc 


experience. Direct replies to Engineering Per 
sonnel Representative, Boeing Airplane Com- 


pany, Wichita Division, Wichita 1, Kan. 


Structures Engineer, Senior—-For advanced 
problems in load criteria, design, and analysis 
Inquiry should include comprehensive experience 
résum¢ Address: Manager, Engineering Per- 
sonnel, Bell Aircraft Corporation, P. ©. Box 1, 
Buffalo 5, N.Y 


Top Flight Rocket Engineer 
acid-gasoline motors, to act as project engineer 


Familiar with 


and coordinate the activities of staff engineers re- 
sponsible for the design of various individual 
rocket motor components and the coordination 
and assembly of these components into a com 
pleted rocket motor. Address replies to: Mr 
David Gregg, Administrative Engineer, Rocket 
Department, Curtiss-Wright Corporation, Pro 
Peller Division, Caldwell, N.J 


Electrical 
Engineers 


(Electronics) Engineers—-Project 
Designers, recent graduates. Me- 
chanical and Electromechanical Designers— Mini- 
mum, 3 years’ experience. Layout Draftsmen 
Electrical)—-Minimum, 3 years’ experience de- 
sign and layout electronic chassis. Layout Drafts- 
men (Mechanical)—-Minimum, 3 years’ experi 


ence design and layout small mechanisms, auto 
matic machinery, etc. Aerodynamicist (Aero- 
nautical Engineer)—Recent graduate or ex 


perienced, Mechanical engineering ability help- 
ful. Electrical (Electronics) Production and 
Manufacturing Engineers—For supervisory man 
ufacturing and production positions. Actual elec 
tronic production supervision experience essential. 

Field Service Men, Electronic-Electromechani- 
cal—Aviation background desirable. Recent 
staduates or experienced men. Will be trained 
at plant for field work. Single men preferred. 


writing to the Secretary of the Institute 


Liberal expense and travel allowances. Writers, 
Artists, Parts Catalog Compilers——-Technical 
publications. Experience essential, preferably 


on Government manuals covering electronic de- 
Inspectors, Electrical and Electronic— 
Qualified in establishing electronic i=spection 
procedures. Experience essential. 
needed immediately for interesting and perma- 
nent positions on an experimental, development, 
and production program of complex electronic and 
electromechanical equipment 


vices. 


These men 


Work covers com- 
puters, servos, amplifiers, instrumentation, small 
mechanisms in aircraft simulation for complex 
training equipment. Applicants should have 
college degree, equivalent experience or both. 
Interviews will be arranged. Write Personnel 
Manager, Link Aviation, Binghamton, N.Y.; 
specify particular opening, qualifications, and 
salary expected. 


Instrumentation Engineers—The Flight Test 
Division of the Naval Air Test Center, Patuxent 
River, Md., has the following vacancies: Elec- 
trical Engineer, P-4, $5,232; Mechanical Engineer 
P-4, $5,232; Mechanical Engineer P-3, $4,479.60, 
Electrical Engineer P-2, $3,727.20; Engineering 
Aide, Electrical SP-8, $3,727.20; Engineering 
Aide, Mechanical SP-8, $3,727.20. Assignments 
include strain-gage instrumentation, special flight 
installations, instrument developments, evalua- 
tions, and studies. Fill out Civil Service Applica- 
tion Form 57, obtainable at local post offices, and 
forward to: Industrial Relations Division, Naval 
Air Station, Patuxent River, Md. 


Rocket Designer——Position available for grad- 
uate engineer experienced in development of 
rocket motor and missile launching equipment 
Salary open. Personnel Office, Hughes Aircraft 
Company, Florence Ave. at Teale St., Culver 
City, Calif. 


988. Teacher—Large southern university has 
opening for an Aerodynamicist. Must have ad- 
vanced degree; industrial experience desired. 
Rank and salary depend on qualifications of 
applicant 


969. Professor of Aerodynamics—To handle 
senior and graduate work in aerodynamics. 
Should have outstanding theoretical ability plus 
practical wind-tunnel experience in both subsonic 
and supersonic speeds. Position with one of the 
Big Nine Midwest Universities. Advanced de- 
grees necessary. 


968. Associate or Full Professor—Now per- 
manent position available with leading mid- 
western state university to teach and develop 
courses in the general field of airplane dynamics, 
such as vibrations, flutter, aeroelasticity, etc., and 
to direct graduate research in these fields. Ad- 
vanced degrees with practical industrial experi- 
ence necessary. Effective 
September 1, 1949. 


Attractive salary. 


964. Assistant Professor of Aeronautical Engi- 
neering-——Equipped in particular to teach theory 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 
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Personnel Onporlunities 


This Section is for the use of ‘individual members of the Institute seeking new connections and organizations offering 
employment to aeronautical specialists. Any member or organization may have requirements listed without charge by 


of elasticity of the graduate level. Duties be- 
gin September, 1949. Location Philadelphia. 
Apply giving education, teaching, and other ex- 
perience, plus references and small photograph. 


962. Laboratory Technician—Excellent op- 
portunity available for experienced electronics 
laboratory technician having background in air- 
craft instruments and allied fields. Location, 
Metropolitan New York City. Experience and 
ability in all phases of laboratory testing and shop 
work are desired. Salary commensurate with 
ability. 


961. Development Engineer—Newly formed 
and rapidly expanding aeronautical instrument 
company located in New York Metropolitan area 
is seeking an instrument development engineer 
who is an electronics and servomechanism special- 
ist to become Chief Engineer. Desired background 
will be well balanced in all phases of aeronautical 
instrument business, including knowledge of 
laboratory and shop practice from first-hand ex- 
perience. An interesting salary and bonus ar- 
rangement is available to the proper person. 


AVAILABLE 


994. Aerodynamicist—Desires to obtain 
position in the field of aerodynamic research or 
development or a related field that will offer ad- 
ministrative and technical responsibility. Pref- 
erence is for nonroutine work involving new ideas 
and requiring imagination and initiative. The 
position must hold opportunity for advancement 
and furtherance of personal education and ex- 
perience in this field. Can offer the following 
background: age 29; education, B.Ae.E. and 
M.S. in Aeronautical Engineering; experience, 5 
years’ work in the aeronautical field covering 
supervision of modification of naval aircraft, 
directing test and development of droppable air- 
craft fuel tanks, stress analysis, development of 
aluminum automobile trailers, instructor in air- 
craft engines, designer of transonic wind-tunnel 
models, balances, and associated equipment, and 
project engineer on guided missile and ballistic 
aerodynamic research. Most of these assign- 
ments have involved supervision responsibilities 
and coordination with outside activities. Regis- 
tered Professional Engineer. 


993. Assistant Airport Manager—B.S. in 
Aeronautical Technology, University of Alabama. 
Four years’ pilot in the U.S.M.C.R. Commercial 
Flight instructor rating. Experi- 
ence as civilian flight instructor. Experience as 
planning engineer with large aircraft company. 
Desires position as assistant airport manager or 


pilot license. 


administrative air-line work. 


992. Aerodynamicist—B.Sc. in Mathematics 
and Physics, M.S. in Aero. E. Age 25; single. Two 
and one-half years’ experience with major aircraft 
company, responsible for variety of research and 
design aerodynamics on transonic and supersonic 
projects, including supervision of low-speed and 
high-speed wind-tunnel programs, analysis of 
high-speed wind-tunnel and Flight-test data, con- 
duct of general design studies, etc. Desires teach- 
ing position, with opportunity for research. Loca- 
tion open. 


990. Mechanical Engineer—B.S. and M.S. in 
Mechanical Engineering. Five and one-half years’ 
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experience in aircraft and aircraft components, 
operation, maintenance, design, modification, and 
conversion. Three and one-half years of this 
supervising 30 engineers with a major air line as 
Manager of Engineering. Three and one-quarter 
years’ experience in research, development, and 
engine testing of fuels and lubricants with major 
oilcompany. Latter 2'/2 years supervising 5 engi- 
neers. Three-quarters year’s experience in struc- 
tural research and testing for major aircraft manu- 
facturer. 
ence. 


Two years of college teaching experi- 
Experience qualifies for design, research, 
development, administration and provides excel- 
lent background for sales engineering. Must 
locate in or about Philadelphia 


989. Associate Professor—Aeronautical or 
Mechanical Department. Doctor's Degree, 10 
years’ industrial experience in 
capacity. 


supervisory 
Teaching experience in thermody- 
namics, fluid mechanics, stress analysis, aircraft 
structures, theory of machines, etc. Wants 
similar position with university in New York 
Metropolitan Area or vicinity. 


987. Aeronautical Engineer 
nautical Polytechnic Institute of 
Brooklyn. Active member of Officers’ Reserve 
Corps (Ist Lt.). Was navigator during war; 
possesses pilot’s license 


Bachelor of Aero 
Engineering, 


Four years’ sales ex 
perience, some drafting and Lab. Technician ex- 
perience. Desires position leading to sales engi 
neering or field representation. 
car; free totravel 


Single; age 25; 


986. Aeronautical Engineer 
will receive Ph.D. in Aero. Eng. in Summer of 
1949. Eight years’ experience teaching airplane 
maintenance; airplane design; introductory aero- 
dynamics; airplane 


B.S.; M.S.; 


static test; high-altitude 
problems; aircraft engines; physics of the atmos- 
phere. Has had practical as well as administra- 
tive experience. permanent teaching 
position but will consider industry offers. 


Desires 


AERONAUTICAL 


~ asa 


The Kollsman Synchrotel Transmitter is a “brain” 
which directs muscles into action for precise 
remote control as a function of altitude, air 
speed, Mach number, vertical speed, accelera- 
tion. Synchrotel has jewel bearings, no brushes, 
and a lightweight rotor permitting smooth, vel- 
vety action and 
following shadow. Synchrote! may function as 
a control transformer, an inductive pick-off, re- 
solver or signal generator. Typical applications: 
automatic pilots, flight recorders, altitude con- 
trols for air traffic separation, bomb and gun 
sight computers, telemetering, etc. 
additional data on this unique unit. Address: 
Kollsman Instrument Division, Square D Com- 
pany, 80-08 45th Avenue, Elmhurst, New York. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


ENGINEERING 


984. Aeronautical Engineer 
of Minnesota 


M.S., University 
Two years’ teaching experience 
Young; ambitious. Will consider teaching, re 
search, or production engineering position. 

983. Aeronautical Engineer—Recently com- 
pleted 3 years as Operations Engineer with major 
U.S. air line ndling weight control, interior 
layout design, performance 
Broad background 


calculation, etc 
including 2 years of aero 
nautical engineering training, 2 years of tool 
making, 15 months as Air Force Maintenance En 
gineering Officer and B-29 Flight Engineer In 
Holds 
Aircraft and Engine Mechanics 
license Desire to New 


structor, including 700 hours’ flying time 
current C.A.A 
locate in northern 


Jersey area 


982. Equipment and Aerodynamics Engi- 


neer—B.S.M.I egree, 1941 (Aero-Mechanical) 
Five years’ experience with leading airplane 
manufacturer Sound experience in design, de 


velopment, ar ting of automatic-air operated 


regulators and control devices Extensive ex 
perience in altitude equipment test laboratory 


Familiar with high-speed wind-tunnel test 


methods and reduction of test data. Three years 


industrial experience 


including design and devel 
opment of heavy achinery and industrial evalua 
Age 32; 
desired with aircraft manu 


tion work Registered professional M.E 


married. Po 


facturer or allied istry 
981. Design on Development Project Engi 
neer—Fourteer years specialized in aircraft 


power-plant de nstallation, test, research and 


proposal work gn engineer, group engineer 


and senior project engineer. Five years’ air-frame 


design experience 1 5 years’ diversified tool and 


plant engineering and shop work For 2 years 
partner of a sm 


midwestern engineering com 
pany in charge of design and performance calcu 
lations of ex! t ejector pumps and thrust aug 
mentors and some ram-jet engine design work on 


subcontracts Last 2 years as design engineer 


following shadow 


immediate response like a 


Write for 


PRODUCT OF 


SQUARE [) COMPANY 


TLMMUEST. NEW YORK 


CLEMDALE, CALIFORNIA 


REVIEW 


JUNE, 1949 


with aircraft gas turbine division of larger cop. 
poration in Great Lakes area. Graduated ang 
registered professional mechanical engineer. Wel]. 
versed in engineering aero- and thermodynamic 
structural analyses, in Organizing and 
handling of projects, in dealing with personnel ang 
cost estimates. Born, educated, and 4 years’ en. 
gine design experience in Germany 
States since 1929; 


In United 

age 47; 
Desires position as executive or project 
or staff engineer for production, design 


citizen since 1934 
married. 
research, 
or field work on aircraft projects or components 
preferably with smaller but aggressive company, 
Location secondary. Available 45 days after 
acceptance. 


980. Physicist or Research Engineer—p. 
Aero. E 1943 from New York University De. 
sired location, Northeastern United States. No 
research experience. Three and one-half years’ 


experience in aeronautical weight engineering 
One summer as inspector of small parts for air. 
craft engines and submarines. Desires permanent 


position with opportunities for advancement 


979. Industrial Engineer——-B.S. Ae.! 


uate 


Grad- 
A pplied 
Mechanics and M.S. in Management Familiar 


with 


level work in Theoretical and 


accounting and cost control techniques 


One year teaching Industrial 


Former Army Pilot and Aircraft 


Management, 
Maintenance 
Engineering Officer. 
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967. 
Gradu: 
years’ 
with 
Chief 


Desires position suitable for 
both backgrounds and offering opportunity for 
variety of experience. Location open. 

978. Aeronautical Engineer 
sires to work in research 


Young man de 
Degree of Bachelor of 
Aeronautical Engineering from Renssel 
technic Institute, January, 1949. A 


er Poly- 
ummer s ex- 


perience in aeronautical research, 


977. Management, Engineering, or 
istration—-Age 47. B.S. in M.E 


good experience in aircraft research, design, pro- 


Admin- 


Over 20 years’ 


duction, costs, inspection, and flight performance 
Presently head of group testing jet engines and 
components and designing test facilitic Broad 
management and administrative experience repre- 
senting BuAer in major aircraft plants for 5 years 
Thoroughly trained in dealing with governmental 
agencies. Supervision of large groups for past 8 
years. Desires responsible position with organiza- 
tion requiring versatile, well-informed engineer or 
executive. Will also consider offers requiring in- 
vestment of capital 


976. Lead Structural Engineer—-BS. in 
M.E., Ae.E. Four years’ experience in structural 
analysis, design, and testing. This includes 3 
years with the structural design and testing of 
fighter, cargo, and personal types of aircraft; 1 
year of structural testing with the U.S.A-F. 
Complete knowledge of structural analysis and 
methods of static testing. Present position, lead 
structural engineer with four assistants 


975. Aeronautical Engineer 
ried Graduate, 


Mar- 


Aeronautics in 


Age 26 
Academy of 
Aeronautical Engineering and Design and Con- 
struction. Two years’ experience in Aviation In- 
dustry as designer, draftsman. Speaks 
and writes Spanish, French, and English 
tion open. 


reads, 


Loca 


973. Aeronautical Engineer—B.S. Ae E.; 3! 
years’ experience in aerodynamics and develop- 
ment engineering. Past 2 years as research aero- 
project engineer in 
wind-tunnel testing laboratory. Desires broader 
experience in research and development work of 


advanced aircraft design. 


dynamicist and transonic 


972. Engineering, Teaching, Administra- 
tion—Age 35; married. Six years’ teaching and 
administrative experience as Professor and Head 
of the Department of Aeronautical Engineering 
at large engineering college. Two and one-half 
years’ research and industrial experience. Two 
years’ business experience. Aeronautical Engi- 
neering Specialization in theoretical and applied 
aerodynamics. Will accept responsible and per- 
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PERSONNEL 


manent position with educational institution or 
industrial organization. 


971. Aeronautical Engineer—Age 31; mar- 
ried. Twelve years in Aeronautical Engineering. 
Five years as Project Engineer, exercising execu- 
tive authority in directing personnel, making 
customer contacts, supervising specification writ- 
ing, and in correspondence details. Accustomed 
to assuming complete responsibility in design and 
supervision in construction. 


970. Manufacturers Representative—Aero- 
nautical Engineer, M.S., Ae.E., California In- 
stitute of Technology; 18 years’ experience in the 
Naval Aeronautical Organization. Technical, 
operational, and administrative, including 2! 
years in the Bureau of Aeronautics and over 3 
years in the Office of Chief of Naval Operations. 
Familiar with Government contract procedures, 
specifications, and requirements. Retired in 
1947, with senior naval rank, at age of 45, and 
living in Washington, D.C. area. 
handle Washington representation for reliable 
company in the aviation industry. 


Desires to 


967. Aeronautical Engineer and Designer— 
Graduate Aeronautical Engineering. Fourteen 
years’ experience in aircraft. Thoroughly familiar 
with Army, Navy, and C.A.A. requirements 
Chief Project Engineer for large eastern company 
during war. Project engineer also on gliders and 
rotary-wing aircraft. Most of experience confined 
to military aircraft, but last 3 years acting as 
project and chief engineer on four-place all-metal 
personal plane, carrying from conception, through 
detail design, to C.A.A 
certification. Capable of handling all engineering, 
administrative, designing, or production phases 


all preliminary and 


Desires responsible position. Location optional 
but preferable in the Eastern Area. 


966. Aeronautical Engineer—College gradu- 
ate and certified professional engineer (Aero- 
nautical) with 20 years’ background. Super- 


vision, engineering, and administration in con- 
nection with aerodynamics, flight test and opera- 
tions, preliminary aircraft and power plant in- 
stallation design, and weight control. Desires a 
position as chief engineer or chief design engineer 
in a small aircraft company developing highly 
competitive commercial aircraft, or with an air 
line in connection with passenger or air-freight 
business. Complete outline of qualifications will 
be furnished on request. 


965. Aeronautical Engineer—B.C.E.; 9 years’ 
experience in aircraft stress analysis, structural 
test, research, and design. Structures project 
engineer on supersonic pilotless aircraft. Publi- 
Familiar with elevated temperature ma- 
terials, heat exchange calculations, vibrations and 


cations 


flutter, principles of nucleonics, and reactor de- 
sign, construction, and maintenance. 


960. Stress Analyst 
tician, particularly firm on detail design, desires 
position with air-frame manufacturer. 


Experienced, mathema- 


959. Industrial Engineer—Development, in- 
stallation, and operation of methods, standards, 
and (production, quality, inventory, 
B.S., M.S.; 4 years’ experience, primarily 


top 


controls 
costs) 
in aircraft manufacture and air transport; 
notch record 


958. 
trator 


Aviation Executive—Top-notch adminis 
with 12 years aeronautical experience 
Consultant to insurance industry; former Assist- 
ant Chief of Operations, international air line; 
college teacher in Air Transportation, Airport 
Management, Business Law of Aviation; staff 
member British Air Mission. Fully rated pilot 
with over 2,500 hours U.S.A.F.-R.A.F. Seven 
years’ military experience as Operations and Air- 
port Engineer. Age 31; married; East Coast. 
Desires administrative position—air carrier, or 
technical advisor to industry related to aviation. 
Competent writer and public speaker. Excellent 


contacts industry and government, both local and 
foreign. 


957. Production Engineer—B.A.E., 1941. Fa 
miliar with aircraft design, stress, research prob- 
lems, and fabrication methods. Broad engineer- 
ing background and education, with emphasis on 
production and production management. Proved 
capable of assuming responsibility, coordinating 
activities of groups at various levels. Currently 
employed. Desires position on production staff of 


manufacturing organization. 


956. Assistant Professor of Aeronautics—In 
prominent far western University; now teaching 
descriptive geometry, aircraft detail design, basic 
structures, strength of materials, and structures 
laboratory; desires similar position September 1, 
1949. 


B.S. in Mechanical Engineering; 20 years’ 
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aircraft engineering experience; 2 years’ full-time 
teaching; author of well-known text on aircraft 


detail design. 


955. 
B.Aero.E. degree, 


Aeronautical Engineer — Lawyer — 
1942; L.L.B. degree, 1949. 
married, one child. Seven years’ pro- 
gressive experience in structural and flight-test 


Age 27; 
research. Project engineer on flight research 
projects involving high Mach Number. Free 
flight of models utilizing automatic control and 
telemetering. Conducted analytical investigation 
of autopilot requirements for high-speed aircraft. 
Extensive laboratory experience on all nature of 
static, dynamic, and flight tests. One and one- 
half years’ part-time experience in Patent Law. 
Desires position utilizing engineering and legal 


background. I.A.S. Section officer for 2 years. 


OIL SUMP FOR PRATT & 
WHITNEY R-2800 ENGINE 


Precision - made by B. H. 


Bottom View 
R-2800 Engine 
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Quiet please. In this shielded “radio quiet" Temperatures taken continuously. Im- 


room, Janitrol electrical components are proved combustion efficiencies, lighter weight, 
checked to insure against their producing un- longer life for Janitrol heaters result from such 
wanted interference with radio equipment. precise performance tests as this. 


Pipe dreams come true in Janitrol's modern spacious laboratory in Columbus. Aircraft heating 
engineers benefit from Janitrol’s ‘treasury of information” on heating problems in many other 
fields. Low temperature and altitude tests are made at the Cornell Aeronautical Laboratory. 


Janitrol heaters have been on a “reducing diet” for many years, have become smaller 
and more compact, greater in heating capacity, longer in life, and more versatile in 
their applications. They are backed by a research and service organization second-to- 
none in the industry. Whatever your aircraft heating problem, consult Janitrol with 
confidence. Write for your copy of the new “Aircraft Heating Digest,” a new quarterly 
service publication of interest to aircraft designers, builders, and operators. 


AIRCRAFT AND AUTOMOTIVE HEATERS wile the 


AIRCRAFT - AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 


New York, N. Y., 225 Broadway © Kansas City, Mo., 950 Dierks Building © Los Angeles, Calif., 714 West Olympic Blvd. © San Francisco, Calif, 
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* Specifications and further information on the aircraft 
products of these companies will be found in the 


1949 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; Air Transport Companies; 

rmy, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


Published Annually by 
INSTITUTE OF THE AERONAUTICAL SCIENCES 
2 East 64th Street New York 21, N.Y. 


| 
| 
| 
| 
| 
ight, 
such 
thor 
| 
| 
WwW 
| 
| 


AERONAUTICAL ENGINEERING 


COMING SOON...GIA 
SKY FREIGHTER FOR 
AMERICA’S AIR FORCE! 


Millions of men... and millions of tons of 
vital supplies were transported by air dur- 
ing World War II. Right now our reserve of 
transports is being strained to the utmost to 
carry on the Berlin Air Lift. 

The need is for larger, faster air transports. And 
to meet this need, Douglas is now building a fleet of 
giant new air freighters for the U. S. Air Force. 

Designed with unique built-in nose ramp, the 
new Douglas C-124A will be the only airplane 
able to transport such typical loads as: (a) 13-ton 
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high-speed tractor plus 8-inch howitzer M1 
on carriage Ml; (b) two General Motors 
busses fully loaded plus 56 additional 
equipped troops; (c) three fully loaded 
ordnance maintenance trucks, each 214-ton, 6x6. 
There can be no compromise with preparedness. 
And that is why Douglas continues to apply its 
quarter century of skills and experience to the 
pioneering of ever faster, more dependable air trans- 
ports. Whatever the task, wherever the mission— 
Douglas airplanes are on the job! 


DOUGLAS AIRCRAFT COMPANY, INC. 
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